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CHAPTER  I. 

Of  the  general  Principles  of  Chemistry • 

Question .  WHAT  is  Chemistry? 

Answer.  That  science  which  investigates 
the  properties  arid  mutual  action  of  the  ele~ 
mentary  parts  of  bodies, 

Q.  Are  not  fire,  air,  and  water*  the  ele¬ 
mentary  parts  of  bodies  ? 

A.  By  no  means:  modern  chemists  have 
discovered  that  these  may  be  decomposed, 
and  consequently  that  they  are  compounds 
and  not  simple  bodies. 

Q.  What  do  you  mean  by  decomposing 
a  body  ? 

In  -ves'-ti-gate,  v.  to  search  oat ;  to  trace  or  find  out 

reason. 

E-le-men-ta-ry,  a.  simple,  having  only  one  prinoiple  for 
its  essence, 
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A.  Separating  its  component  parts;  it 
differs  from  division,  as  that  is  merely  a  se¬ 
parating  of  the  compound  into  smaller  parts 
of  the  same  nature ;  but  the  parts  into  which 
a  body  is  decomposed  are  the  simple  ele¬ 
ments  of  which  it  was  originally  formed. 

Q.  How  many  simple  elements  are  there  ? 

A.  About  forty;  they  are  divided  and 
classed  as  follow  : 

CLASS  I. 

Comprehending  the  imponderable  agents, 
or  those  that  have  no  weight. 

Heat,  or  Caloric-— Light — Electricity. 

CLASS  II. 

Oxygen. 


class  rn. 

Comprehending  bodies  capable  of  uniting 
with  oxygen,  and  forming  with  it  various 
compounds. 

DIVISION  I. 


V 


Hydrogen— forming  Water. 


DIVISION  II. 

Bodies  forming  Acids. 
Nitrogen —  forming  Nitric  acid. 


Carbon- 

Sulphur 


Carbonic  acid. 
-Sulphuric  acid. 
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Phosphorus  forming  Phosphoric  acid. 


Boraciimi - - - Boracic  acid. 

Fluorium - Fluoric  acid. 


Muriatium - Muriatic  acid. 

,  \ 

DIVISION  III. 

Metallic  bodies  forming  alkalies. 

Potassium,  forming  potash - Sodium, 

forming  soda - Ammonium,  forming  am¬ 

monia. 

©1  VISION  IV. 

Metallic  bodies  forming  earth. 

Calcium,  or  metal  forming  lime. 

Magnium - magnesia. 

Strontium- - - - strontites. 

d  argon  i  um - - —  -j  argonia . 

Silicium - - --------silex. 

Aluinium- — — - - - — — alumine. 

Yttri  uni— - - - -yttria.  * 

Glucium - - - -glucina. 

.Zirconium-  * - zirconia. 

DIVSION  V. 

Metals,  either  naturally  metallic,  or 
yielding  their  oxygen  to  heat  alone. 

A  4 
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SUBDIVISION  £. 

Malleable  metals. 


‘Gold, 

Mercury,* * 

Lead. 

Plating 

Tin, 

IS  ickel. 

Palladium 

,  Copper, 

Zinc. 

Silver, 

Iron. 

SUBDIVISION 

ii. 

Brittle  metals. 

Arsenic, 

Cobalt, 

Uranium. 

Bismuth, 

Tungsten, 

Columbium  or 
[Tantalium. 

Antimony, 

Molesbdinum. 

,  Iridium. 

Manganesa, 

Titanium, 

Osmium. 

Tellarimn, 

Chrome, 

Rhodium. 

Q.  Iiow 

do  these  sim 

pie  bodies  form 

Compounds ) 

A.  By  means  of  a  force  callfed  chemical 
attraction?  or  attraction  of  composition. 

Q.  How  are  compound  bodies  decom¬ 
posed  ? 

A.  By  the  same  principle. 

Q.  How  is  it  possible  that  composition 
and  decomposition  ©an  be  effected  by  the 
same  means  ? 

_ -  i  - —  '  - — -  ■  — .  >.  ■  i 

*  Mercury  can  be  considered  as  malleable  only,  when 
by  excessive  cold,  it  is  fixed,  and  its  fluidity  destroyed. 
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A.  Bodies  may  have  different  degrees  of 
attraction  for  each  other.  Suppose  I  pour 
some  nitric  acid  or  copper  filings,  for 
which  it  has  a  strong  attraction,  every  par¬ 
ticle  of  the  copper  will  combine  with  a  par¬ 
ticle  of  the  acid,  and  form  a  new  body  to¬ 
tally  different  from  either  :  but  if  I  wish  to 
decompose  this,  I  throw  in  some  iron  fil¬ 
ings,  and  as  these  have  a  stronger  attrac¬ 
tion  for  the  acid,  it  leaves  the  copper  to 
unite  with  the  iron,  and  the  copper  is  pre¬ 
cipitated  in  its  former  state. 

Q.  What  is  the  cause  of  chemical  attrac¬ 
tion  or  affinity  ? 

«/ 

A.  It  is  not  certainly  known,  but  supt 
posed  to  arise  from  positive  and  negative 
®lec tricity ,  as  they  attract  each  other. 


CHAP.  XI. 

Of  Caloric . 

Q.  Wn  at  is  Caloric  ? 

A.  The  matter  of  light  and  heat.  It  may 
be  considered  under  two  heads.— -Free  or 

A  5 
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radiant  caloric,  and  combined  caloric. --The 
first  or  free  or  radiant  caloric  is  also  called 
heat  or  temperature,  it  means  such  heat  as 
is  sensible  and  affects  the  thermometer . 

Q.  What  are  the  properties  of  free  ca¬ 
loric  ? 

A.  It  has  the  power  of  dilating  bodies; 
for  it  is  so  extremely  subtle,  that  it  per¬ 
vades  all  substances,  and  by  forcing1  itseh 
between  their  particles,  causes  them  to  oc¬ 
cupy  a  greater  space  than  before.  W  hen 
this  is  carried  to  a  considerable  degree  in 
some  bodies,  it  completely  separates  those 
particles,  and  they  are  fused  or  melted. 

Q.  What  is  the  consequence  of  uniting 
caloric  with,  a  fluid  ? 

A.  It  forms  itself  in  such  abundance  be¬ 
tween  its  particles,  as  completely  to  destroy 
their  attraction  of  cohesion,  and  they  fly  off 

in  the  form  of  vapour. 

Q.  By  what  means  cart  you  prove  that 

caloric  expands  bodies  ? 

A.  Take  a  round  piece  of  iron,  and  a  ring 
that  slides  on  it  and  fits  it  exactly,  heat 


Di-late,  v.  to  extend,  to  spread  out,  to  enlarge. 
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the  iron  red  hot,  and  the  ring  will  not  then 
be  large  enough  to  admit  it. 

Q,  What  is  the  next  property  of  free 
caloric  ? 

A.  It  always  tends  to  diffuse  itself  equally, 
so  that  when  two  bodies  are  of  unequal  tem¬ 
peratures,  the  warmer  gradually  parts  with 
its  heat  to  the  colder,  till  they  arrive  at 
an  equilibrium.  Thus  when  a  thermo¬ 
meter  is  applied  to  a  hot  body,  it  receives 
caloric  ;  when  to  a  cold  one,  it  imparts  it, 
till  they  both  arrive  at  an  equal  tempera¬ 
ture. 

Q.  Is  cold  then  a  substance  or  a  negative 
quality  ? 

A.  Cold  is  merely  a  negative  quality, 
simply  implying  the  absence  of  heat. 


CHAP.  III. 

Of  combined  Caloric ,  or  specific  and 

latent  Heat . 

Q.  What  is  combined  Caloric  ? 

A.  Bodies  containing  considerable  quan¬ 
tities  of  caloric,  which  is,  as  it  were,  im- 
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prisoned  in  them,  and  does  not  communi¬ 
cate  the  sensation  of  lieat  as  tree  caloric 
dees :  this  is  called  combined  caloric,  at 
feeing  composed  of  specific  and  latent. 

Q.  What  is  specific  caloric  ? 

A.  It  has  been  ascertained  by  modern 
chemists,  that  different  bodies  do  not  con¬ 
tain  an  equal  quality  of  caloric,  when 
healed  to  the  same  temperature.  Thus  for 
instance,  if  you  place  a  pound  of  lead,  a 
pound  of  dhalk,  and  a  pound  of  milk  in  a 
hctt  oven,  they  will  be  gradually  heated  ia 
the  temperature  of  the  oven  ;  but  the  lead 
will  acquire  this  temperature  fiist,  as  iiav- 
ing  the  greatest  capacity  for  caloric,  the 
chalk  next,  and  the  milk  last.  Specific 
caloric  therefore  means  the  relative  quanti¬ 
ties  of  caloric  that  different  bodies  can 
contain. 

Q.  How  can  you  ascertain  that  a  less 
quantity  of  caloric  enters  into  the  lead  than 
into  other  bodies,  to  raise  it  to  the  same 
temperature  ? 

A  According  to  our  former  theory,  that 
caloric  has  &  tendency  to  an  equilibrium. » 


{JHBMilSTMr. 


Place  these  three  bodies  'm  equal  quantities 
of  water  of  the  same  degree  of  coldness, 
you  will  find  that  the  water  in  which  the 
lead  has  been  immersed  will  be  the  least 
heated,  that  of  the  chalk  next,  and  the  milk 
most  of  all. 

Q.  May  not  this  proceed  from  the  chalk 
and  milk,  though  of  the  same  weight,  pos¬ 
sessing  greater  quantities  of  matter  than 
the  lead  ? 

A.  Equal  weight  must  always  contain 
Oqual  quantities  of  matter,  though  their 
dimensions  may  be  different :  therefore  when 
We  want  to.  know  the  relative  capacities  of 
different  bodies  for  caloric,  we  must  com* 
pa,  re  equal  weights,  and  not  equal  bulks. 

Q.  What  is  latent  caloric  ? 

A.  It  is  that  portion  of  insensible  caloric 
which  is  employed  in  changing  the  state  of 
bodies  ;  that  is  in  converting  solids  into  li¬ 
quids,  and  liquids  into  vapour.  When  a 
body  changes  from  solid  to  liquid,  or  from 
liquid  to  vapour,  its  expansion  occasions  a 

-  i>.  -men-si-on,  *■.  the  size  of  a  body. 

Ex-pan-si-on,  s.  the  art  of  stretching  owt  a  body:  frjt 
which  its  dimension  is  increased. 
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sudden  increase  of  capacity  for  heat,  and  it 
immediately  absorbs  a  quantity  of  calocic, 
which  becomes  fixed  in  the  body  which  it 
has  transformed  ;  and  as  it  is  perfectly  con¬ 
cealed  from  our  senses  it  is  called  latent 
heat. 

Q.  What  experiments  prove  this  ? 

A.  Snow  may  be  cooled  by  chemical 
means,  many  degrees  below  the  freezing* 
point.  If  this  be  exposed  to  a  moderate 
heat,  the  thermometer  immersed  in  it  will 
gradually  rise  till  all  the  ice  is  melted. — 
The  reason  is,  that  the  new-formed  liquid 
absorbs  the  caloric  without  its  temperature 
being  raised  ;  but  w  hen  all  the  ice  is  dis¬ 
solved,  the  thermometer  again  begins  to  rise. 

Q.  As  solids  converted  to  fluids  absorb 
latent  heat,  do  fluids  converted  to  solids 
give  forth  their  caloric  ? 

A.  If  you  take  muriat  of  lime  dissolved 
in  water,  and  pour  into  the  mixture  a  few 
drops  of  sulphuric  acid,  nearly  the  whole 
will  be  changed  into  a  solid  mass,  and  it 


Ab-sorb,  v.  to  suck  up. 
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will  give  out  its  latent  heat  so  as  to  be  sen¬ 
sibly  felt. 

If  you  take  a  solution  of  sulphat  of  soda, 
made  very  strong*,  and  corked  in  a  battle 
while  hot,  it  will  not  crystallize ;  but  when 
it  is  cold,  if  you  uncork  the  bottle,  on  the 
admission  of  the  air,  the  salt  will  suddenly 
crystallize,  and  give  out  its  latent  heat,  so 
that  the  bottle  will  be  warm. 

The  heat  that  is  felt  on  adding  water  to 
quick  lime,  proceeds  from  the  water  on  its 
beiiig  converted  into  a  isolid. 


CHAP.  IV. 

Of  Atmospherical  Air . 

Q.  Or  what  is  Atmospherical  Air  com¬ 
posed  ? 

A.  Of  two  gasses,  called  oxygen  and  ni¬ 
trogen  gas. 

Q.  What  is  gas  ? 

A.  Any  (lucid  capable  of  existing  in  an 
conform  state,  under  the  pressure,  and  at 
the  temperature  of  the  atmosphere. 
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Q  Is  not  water  or  any  other  fluid,  when 
evaporated  by  heat,  called  a  gas  ? 

A.  No  ;  vapour  is  indeed,  an  elastic  fluid, 
resembling’  a  gas  ;  but  it  owes  its  elasticity 
to  a  temperature  equal  to  that  of  boiling- 
water,  and  on  cooling,  instantly  returns  to 
its  original  form  ;  but  gas  has  never  yet 
been  rendered  liquid  or  solid  by  any  degree 
of  cold. 

Q.  In  what  proportions  do  oxygen  and 
nitrogen  exist  in  the  atmosphere  ? 

A.  Oxygen  gas  constitutes  rather  more 
than  one  fifth,  and  nitrogen  gas  rather  less 
than  four-fifths  of  the  whole. 

Q.  Do  they  resemble  each  other  in  their 
qualities  ? 

A.  They  are  totally  different.  Oxygen 
gas  may  be  respired,  and  likewise  greatly 
assists  combustion,  while  nitrogen  gas  to¬ 
tally  destroys  both. 

Q.  How  then  can  we  breathe  the  atmos¬ 
phere  freely  ? 

A.  Were  it  composed  of  oxygen  alone, 


E-\  a-jjo-rate,  v.  to  dissipate  moistures  into  fume,  steam, 
eiKd  <  apour, 
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tve  should  respire  too  freely,  it  is  only  by 
the  proportion  above  mentioned  that  it  ex¬ 
actly  answers  its  intended  purpose. 

Q.  How  may  these  gasses  be  separated  ? 

A.  Many  ways  :  first  by  combustion.  If 

? 

you  place  a  lighted  taper  under  a  receiver 
that  excludes  the  external  atmosphere,  it 
will  burn  a  short  time  and  gradually  expire. 
On  examining  the  contents  of  the  receiver, 
you  will  find  it  to  be  nitrogen  gas,  the  oxy¬ 
gen  having  been  absorded  by  the  combustion. 

Second  :  metals  have  a  great  affinity  for 
oxygen,  that  at  some  temperature  absorb* 
while  at  others  they  give  it  forth  ;  put  some 
ox  yd  of  manganese  into  a  retort,  place  the 
retort  in  a  furnace  and  make  it  red  hot,  con* 
nect  the  nect  of  the  retort  with  a  bent  tube* 

r 

the  extremity  of  which  is  immersed  in  a 
vessel  of  water,  the  oxygen  will  rise 
through  the  water  in  the  form  of  bubbles, 
and  may  be  received  in  a  vessel  for  the  pur¬ 
pose,  and  preserved  for  experiments  as  long 
as  may  be  necessary. 

Q.  By  what  experiment  do  you  prove  that 
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oxygen  is  essential  to  and  accelerates  com¬ 
bustion  ? 

A.  Iron  itself  may  be  burnt  in  pure  oxy¬ 
gen  gas  ;  take  a  vessel  filled  with  it,  intro¬ 
duce  a  spiral  iron  wire  into  the  vessel 
through  the  cork,  with  a  bit  of  lighted  tin¬ 
der  attached  to  it,  it  will  burn  with  a  beau¬ 
tiful  bright  flame,  till  either  the  iron  or  the 

oxygen  is  totally  expended. 

Q.  What  becomes  of  the  oxygen  during 

the  combustion  ? 

A.  It  unites  with  the  drops  ot  melted 
iron  that  fall  to  the  bottom  of  the  vessel, 
and  which  are  now  become  an  oxyd  of  iron; 
this  may  be  proved  by  their  being  found 
heavier  than  the  wire  before  it  was  burnt. 

Q.  Is  there  any  other  method  of  sepa¬ 
rating  oxygen  and  nitrogen  gas  ? 

A.  Yes,  a  very  simple  one :  breathe 
through  a  tube  into  a  receiver  till  you  feel 
yourself  exhausted,  the  air  in  the  receiver 
w  ill  then  be  nitrogen  gas,  in  which  a  taper 
will  not  burn . 
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CHAP.  V. 

Of  Hydrogen . 

Q.  What  is  Hydrogen  ?  ‘ 

A.  It  was  formerly  called  inflammable 
air,  as  it  is  extremely  combustible;  it  is 
now  denominated  hydrogen,  which  signifies 
io  produce  water. 

Q.  How  does  hydrogen  produce  water  ? 

A.  By  combustion.  Water  is  composed 
of  eighty-five  parts  of  oxygen,  combined 
with  fifteen  parts  of  hydrogen.  If  we  take 
a  vessel  wiih  the  water  to  be  decomposed, 
and  pour  into  it  some  sulphuric  acid  and 
iron  filings,  the  bubbles  that  arise  are  hy¬ 
drogen  gas;  if  these  are  made  to  pass 
through  a  small  tube  inserted  into  the  ves¬ 
sel  through  the  cork,  and  the  flame  of  a 
candle  applied  to  them,  they  will  burn  with 
a  vivid  flame.  If  a  receiver  be  placed  over 
this  flame,  its  interior  will  be  covered  with 
drops  of  water  arising  from  the  combustion, 
of  the  hydrogen  gas. 

Q.  Has  this  process  ever  been  attempted 
on  a  large  scale  ? 
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A.  M.  Lavoisier  invented  a  very  perfect 
and  ingenious  apparatus  for  the  formation 
of  water,  by  the*  combination  of  oxygen  and 
hydrogen  gasses.  Two  tubes,  the  one  con¬ 
veying  the  requisite  proportion  of  oxygen, 
the  other  of  hydrogen  gas,  are  inserted  at 
opposite  sides  of  a  large  glass  globe  pre¬ 
viously  exhausted  of  air;  the  two  streams 
©f  gas  are  kindled  by  the  electric  spark, 
at  the  point  when  they  come  in  contact ;  the 
hydrogen  combines  with  the  oxygen,  the 
caloric  is  set  at  liberty,  and  a  quantity  of 
water  is  produced  exactly  equal  in  weight 
to  that  of  the  two  gasses  introduced  into 
the  globe.  Nearly  a  pound  of  water  has 
been  produced  in  this  way,  but  it  is  a 
tedious  process. 

Q.  Is  there  not  another  curious  effect 
arising  from  the  combustion  of  hydrogen  gas  ? 

A.  if,  instead  of  a  receiver,  we  place  over 
the  (fame  a  glass  tube  about  two  feet  long, 
and  ail  inch  in  diameter,  open  at  both  ends, 
a  strong  and  rather  a  pleasing  sound  will 
be  emitted,  not  much  unlike  that  produced 
by  the  Eolian  harp. 
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Q*  What  other  properties  has  hydrogen 
gas  ? 

A*  It  is  specifically  lighter  than  common 
air,  and  is  therefore  made  use  of  for  filling- 
balloons.  It  likewise  is  extremely  combus¬ 
tible,  for  if  a  quantity  be  confined  in  a  phial, 
and  fired  by  means  of  the  electric  spark,  it 
detonates  with  a  considerable  report,  and 
either  forces  out  the  cork  or  bursts  the 
phial. 

Q.  Is  hydrogen  found  in  any  considerable 
quantities  ? 

A.  Nature  abounds  with  hydrogen:  it  con¬ 
stitutes  a  considerable  portion  of  toe  wafer 
belonging-  to  our  globe.  It  enters  into  the 
composition  of  all  animal  substance’s,  and 
of  many  minerals;  but  it  abounds  in  vege¬ 
tables.  From  its  great  levity,  it  rises  into 
the  superior  regions  of  the  atmosphere, 
and  when  ignited  by  a  casual  electric  sparky 
or  by  any  other  means,  it  perhaps  produces 
those  meteors  or  luminous  appearances  w$ 
occasionally  see. 


De-to-tjate,  d,  t.o  make  a  loud  noise 
plosion  of  gunpowdei. 


resembling  the  ex* 
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CHAP.  VI. 

Of  Sulphur  and  Phosphorus. 

Q.  What  is  Sulphur? 

A.  It  is  a  very  combustible  substance, 
that  exists  in  a  solid  form  at  the  temperature 
of  our  atmosphere.  It  is  seldom  found  in 
a  pure  unmixed  state,  for  its  affinity  to 
other  substances  is  so  great,  that  it  is  gene¬ 
rally  found  mixed  with  some  of  them  ;  it 
is  found  in  a  greater  or  less  quantity  in  the 
mineral,  vegetable,  and  animal  kingdom. 

Q.  W  hat  are  flowers  of  sulphur  ? 

A.  Merely  common  sulphur  reduced  to  a 
very  flue  powder  by  sublimation. 

Q.  How  is  that  performed  ? 

A.  Some  lumps  of  sulphur  are  put  into  a 
cucurbit,  which  when  covered  with  its  head, 
is  placed  over  a  sand  bath  that  is  kept 
heated  by  a  furnace.  The  sulphur  soon 
begins  to  melt,  a  thick  white  smoke  ar  ises, 
which  gradually- condenses  against  the  sides 
of  the  head,  something  like  vegetation,  trom 
whence  it  has  obtained  its  name. 

Sub-li-ma-ti-on,  5.  the  act  of  condensing  or  collecting 
nito  a  solid  form. 
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Q.  What  advantages  arise  from  this  pro¬ 
cess  ? 

A.  It  divides  the  sulphur  into  minute 
parts,  and  purifies  it  from  those  heteroge¬ 
neous  substances  with  which  it  is  combined. 

Q.  What  effect  does  the  combustion  of 
sulphur  produce  ? 

A.  It  produces  when  combined  wit 
water,  sulphurous  acid.  Let  it  be  remem¬ 
bered  that  the  weaker  acids  are  distinguished 
by  the  termination  ous,  the  stronger  by  the 
termination  ic  ;  thus  sulphurous  acid  is  the 
weaker,  sulphuric  acid  the  stronger  of  the 
two. 

Q.  How  is  the  sulphuric  acid  produced? 

A.  By  burning  sulphur  in  pure  oxygen 
gas,  and  thus  rendering  its  combustion  more 
complete. 

Q.  Does  not  sulphur  readily  combine 
with  hydrogen  ? 

A.  Yes;  and  the  combination  is  called 
sulphurated  hydrogen  gas.  Of  this  nature 
are  the  Harrowgate  waters,  which  can  be 
exactly  imitated  by  impregnating  common 
w  ater  with  this  <ras. 
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CHAP.  VIC 

Of  Phosphorus. 

Q.  W hat  is  Phosphorus  ? 

A.  It  has  generally  been  considered  as 
one  of  the  simple  bodies,  though  existing 
in  nature  closely  combined  with  other  sub¬ 
stances,  and  never  found  in  its  pure  separate 
stale. 

Q.  What  are  the  properties  of  Phosphorus? 

A.  It  is  eminently  combustible  ;  it  melts 
$ud  takes  lire  at  the  temperature  of  one 
hundred  degrees  of  Fahrenheit’s  thermo- 
ifieter,  and  absorbs  in  its  combustion,  hall 
as  much  again  of  oxygen  as  its  own  weight. 

Q.  How  is  this  proved  ? 

A.  If  I  put  a  little  bit  of  phosphorus 
into  a  receiver  filled  with  oxygen  gas,  and 
nre  it  by  means  of  a  hot  wire,  it  will  burn 
with  such  a  vived  blaze,  that  the  eye  can 
scarcely  endure  its  brightness.  It  is  easy 
to  ascertain  the  quantity  of  oxygen  con¬ 
sumed  In  the  combustion  of  a  pound  of 
phosphorus,  sufficient  caloric  has  been  dis¬ 
engaged  to  melt  one  hundred  pounds  of  ice* 

O  O  A 

as  proved  by  the  calorimeter. 
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Q.  What  is  the  calorimeter  ? 

A.  It  is  a  vessel,  the  inner  surface  of 
which  is  lined  with  ice,  s©  as  to  form  a  sort 
of  hollow  globe  of  ice,  in  the  midst  of 
which  the  body  whose  specific  heat  is  to  b© 
ascertained,  is  placed.  The  ice  absorbs 
caloric  from  the  body  until  it  has  brought 
it  down  to  the  freezing  point.  The  quan¬ 
tity  of  ice  changed  to  water,  which  runs  off 
through  an  apertune  in  the  bottom,  is  a  test 
of  the  quantity  of  caloric  that  the  body  to 
he  examined,  has  given  out. 

Q.  Is  the  result  of  this  combustion  a» 
acid  l 

A.  Yes,  phosphoric  acid;  and  if  we  duly 
proportion  the  phosphorus  and  acid,  the 
result  will  be  phosphoric  acid  of  exactly 
the  weight  of  those  two  substances  previous 
to  combustion. 

Q.  What  is  the  method  of  producing 
phosphororus  acid  ? 

A.  By  simply  exposing  phosphorus  to  the 
atmosphere,  it  undergoes  a  slow  combus¬ 
tion;  a  whitish  vapour  arises  from  this-, 
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which  united  with  water,  produces  phos¬ 
phorous  acid. 

Q.  Is  phosphorus  of  any  other  service  ? 

A.  It  serves  to  ascertain  the  purity  or  im¬ 
purity  of  atmospheric  air,  for  this  purpose 
it  is  burnt  in  a  graduated  tube  called  an 
eudiometer ,  which  shewing  how  much  oxy¬ 
gen  is  absorbed  by  the  combustion,  shews 
what  proportion  of  it  there  is  in  the  air 
examined  ;  what  remains  is  nitrogen.  When 
combined  with  sulphur  it  forms  a  compound 
so  extremely  combustible,  that  matches 
dipped  in  it,  immediately  take  fire  on  coming 
in  contract  with  the  air.  In  very  cold  wea¬ 
ther  they  require  to  be  rubbed  to  raise  their 
temperature. 

Q.  Will  prosphorus  combine  with  hy¬ 
drogen  gas  ? 

A.  Yes  :  and  the  phosphorated  hydrogen 
gas  has  this  remarkable  peculiarity,  that  it 
takes  fire  spontaneously  at  any  temperature 
of  the  atmosphere.  From  this  union  pro¬ 
bably  proceed  those  delusive  fires  called 
ignis  fatui. 
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Q.  Are  there  any  other  combinations  of 
phosphorous  ? 

A.  Yes:  it  is  frequently  united  with  lime, 
and  the  combination  is  called  phosphurel  of 
lime,  as  the  union  of  sulphur  with  lime,  is 
called  sulphurel  of  lime.  It  has  the  singu¬ 
lar  property  of  decomposing  water  by  being 
simply  thrown  into  it. 

Q.  How  does  it  effect  this  ? 

A.  By  absorbing  the  oxygen  of  water,  in 
consequence  of  which  bubbles  of  hydrogen 
gas  ascend,  holding  a  small  quantity  of 
phosphorus  in  solution;  this  is  called  plios-  ' 
ph orated  hydrogen  gas,  it  takes  fire  and 
detonates  on  coming  in  contact  with  the 
atmosphere. 

Q.  Is  there  any  other  curious  experiment 
to  be  made  with  phosphorus  ? 

A.  Put  a  little  solution  of  potash  into  a 
retort  with  a  small  piece  of  phosphorus, 
place  its  neck  in  water  and  heat  it  over  the 
lamp,  when  it  boils,  bubbles  will  arise,  take 
fire,  and  detonate  as  they  leave  the  water. 


Con-tact,  s.  close  union. 
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CHAP.  VIII. 

Of  Carbon. 

Q.  What  is  Carbon? 

A.  Nothing  more  than  charcoal  in  a  staid 
of  purity,  or  unmixed  with  foreign  ingre¬ 
dients. 

Q.  Is  there  much  of  this  principle  in 
nature  ? 

A.  Carbon  forms  a  considerable  part  of 
the  solid  matter  of  all  organized  bodies, 
but  is  most  abundant  in  vegetables ;  par¬ 
ticularly  wood. 

Q.  How  is  pure  carbon  to  be  obtained  ? 

A.  The  purest  that  can  be  obtained  by 
art,  still  contains  some  hydrogen;  that 
which  is  in  common  use  for  culinary  pur¬ 
poses,  is  always  combined  with  other  sub¬ 
stances,  hydrogen  particularly. 

Q.  In  what  form  does  the  purest  carbon 

present  itself? 

A.  The  diamond  has  been  found  to  be  the 
purest  specimen  of  carbon  that  has  offered 
itself  to  the  notice  of  chemists  ;  the  process 
of  its  chrysiallization  is  totally  unknown. 
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Cotton  is  likewise  composed  almost  entirely 
of  eorbon. 

Q.  Is  the  diamond  combustible? 

A.  Yes  :  and  by  burning’  it,  its  chemical 
nature  has  been  ascertained;  the  product 
of  this  combustion,  like  all  other  carbon, 
has  proved  carbonic  acid  gas. 

Q.  What  is  carbonic  acid  gas  ? 

A.  It  was  formerly  called  fixed  air.  If  I 
burn  a  piece  of  the  purest  charcoal  in  oxy¬ 
gen  gas,  it  gradually  combines  with  the 
oxygen,  and  gives  out  a  gas,  which  is  car¬ 
bonic  acid  gas,  as  much  in  weight  as  the 
sum  of  the  weight  of  the  carbon  and  oxygen 
consumed. 

Q.  As  carbonic  acid  contains  so  much 
oxygen,  is  it  not  wholesome  to  breathe  ? 

A.  Carbonic  acid  is  not  only  unfit  for 
respiration,  but  extremely  pernicious  if 
taken  into  the  lungs.  Hence  arises  the 
danger  from  the  fumes  of  burning  charcoal. 

Q.  Can  this  acid  be  condensed  into  a 
liquid  ? 

A.  No:  it  is  a  permament  elastic  fluid, 
fo»t  water  may  be  strongly  impregnated 
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with  it.  Seltzer  water  is  of  this  nature, 
the  sparkling  is  occasioned  by  the  attempt 

of  the  gas  to  escape. 

Q.  Have  you  mentioned  all  the  proper¬ 
ties  of  carbon  ? 

A.  No:  that  would  be  impossible  in  so 
small  a  treatise,  it  is  merely  necessary  to 
give  a  general  idea  of  its  nature. 


CHAP.  IX. 

Of  Metals . 

Q.  What  are  metals? 

A.  They  are  bodies  of  a  very  different 
nature  from  those  already  examined,  for 
they  are  some  of  the  most  brilliant,  most 
ponderous ,  and  most  palpable  substances 
in  nature:  they  form  a  very  important 
branch  of  practical  chemistry. 

Q.  Are  they  generally  found  in  their  pure 
metallic  state  ? 

A.  They  are  more  or  less  oxygenated, 
or  combined  with  sulphur,  earths  or  acids ; 
they  are  found  in  the  bowels  of  the  earth, 

Pon-de-rous,  a.  heavy,  of  great  weight. 

Pal-pa-ble,  o.  the  quality  of  being  perceived  by  tire: 
touch. 
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spread  in  strata  or  beds,  combined  with 
other  substances  called  ores. 

Q.  Have  not  metals  a  great  affinity  for 
oxygen  ? 

A.  Yes  :  but  in  different  degrees.  Some 
will  combine  with  it  only  at  a  high  tern- 
perature ;  others,  as  manganese,  immedi¬ 
ately  absorb  oxygen  on  being  exposed  to 
air,  and  crumble  to  an  oxyd  in  a  few  hcpirs. 

Q.  Do  any  other  metals  oxydate  at  the 
temperature  of  the  atmosphere  ? 

A.  They  all  do,  more  or  less,  except  gold, 
silver,  and  platina.  Copper,  lead,  and  iron, 
oxydate  slowly  in  the  air,  and  cover  them¬ 
selves  with  a  sort  of  rust  which  is  the  oxyd 
of  the  metal. 

Q.  Are  metals  combustible  ? 

A.  Yes  :  except  gold,  silver,  and  platina, 
at  a  very  high  temperature  ;  but  with  this 
exception,  they  will  burn  readily  in  oxygen 
gas,  as  has  already  been  described. 

Q.  Is  there  no  method  of  burning  those 
three  metals  ? 

A.  Yes  :  by  means  of  the  voltaic  battery. 
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which  is  an  apparatus  lately  invented  for 
producing  a  peculiar  kind  of  electricity. 

Q,  Can  the  oxyds  of  metals  be  restored 

to  their  metallic  state  ? 

A.  Yes  :  by  depriving  them  of  their  oxy¬ 
gen,  which  may  be  done  by  heating  them 
red  hot  with  charcoal,  carbon  having  greater 
affinity  for  oxygen  than  the  metals. 

Q.  Is  there  not  a  more  speedy  method  of 
oxydating  metals,  than  by  simply  exposing 
them  to  the  atmosphere  ? 

A  Yes  :  acids  containing  a  much  greater 
proportion  of  oxygen  than  either  air  or 
water,  and  yielding  it  easily  to  metals, 
produce  oxyds  of  those  metals  very  rapidly  ; 
from  some  nitric  acid  on  a  piece  of  copper 
leaf,  an  effervescence  commences,  the  oxy¬ 
gen  combines  with  the  metal  and  produces 
an  oxyd  of  copper,  and  the  rest  of  the  acid 
flies  off  in  the  form  of  a  gas. 

Q.  Will  not  acids  entirely  dissolve 
metals  ? 

A.  Yes:  and  in  this  case  they  enter  into 
a  chemical  combination  with  the  acid  and! 


Ef-fer-ves-cence,  $.  an  intestine  motion  productive  ©f  heat* 


eHISilSTSY. 


m 

for  an  entirely  new  compound,  or  a  pe¬ 
culiar  and  important  class  of  compound 
salts. 

Q.  Is  there  any  acid  that  can  dissolve  the 
three  perfect  metals,  gold,  silver,  and  pla* 
tina  ? 

A.  Only  one  :  the  oxygenated  muriatic 
acid,  which  can  dissolve  gold,  or  any  other 
metal,  by  burning  it  rapidly.  Silver  is  dis-> 
solved  by  nitric  acid. 

Q.  Are  there  any  metals  capable  of  being 
converted  into  acids  ? 

A.  There  are  five:  arsenic,  molybdena, 
chrome,  tungsten,  and  columbium,  that 
will  combine  with  a  sufficient  quantity  of 
oxygen  to  form  acids. 

Q.  Will  metals  combine  only  with  acids  ? 

A,  They  are  capable  of  uniting  also  with 
sulphur,  phosphorus,  carbon,  and  with  each 
other ;  these  combinations  are  called  sul- 
phurets,  phosphorets,  carburets,  &c. 

The  phosphorets  offer  nothing  remarkable. 

The  sulphurets  form  that  peculiar  kind 
!>f  mineral  called  pyrites. 

The  only  carburets  of  iron  of  any  cpnse- 
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quence  are  steel  and  plumbago,  or  biack 
lead. 

Q.  Is  there  any  peculiarity  in  mercury  ? 

A.  That  it  is  fusible  at  the  common  tem¬ 
perature  of  our  atmosphere,  while  other 
metals  require  a  considerable  degree  of 
heat  to  fuse  them.  Mercury  becomes  fixed 
or  solid  when  the  cold  is  72e  below  the 
freezing  point,  which  happens  only  in  coun¬ 
tries  near  the  poles. 

Q.  What  is  verdigris  ? 

A.  It  is  a  compound  salt,  formed  by  the 
union  of  vinegar  and  copper ;  it  is  oi  a 
beautiful  green  colour,  and  much  used  in 
painting,  but  poisonous ;  therefore  copper 
vessels  should  never  be  used  unless  pre¬ 
viously  cleaned  with  great  care. 

Q.  Does  copper  produce  any  other  salt  ? 

A.  The  solution  of  copper  in -nitric  acid 
affords  a  salt,  that  produces  a  curious  effect 
oil  tin;  take  some  tinfoil,  sprinkle  some 
wat£r  and  some  of  this  salt  on  it,  and  wrap 
it  up  suddenly  into  a  lump,  a  considerable 
vapor  and  sparks  oi  fire  will  issue  from  it„ 
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Q.  Is  there  any  other  compound  salt  that 
deserves  mentioning? 

A.  There  is  a  beautiful  green  salt  pro¬ 
duced  by  the  combination  of  cobalt  with 
muriatic  acid,  which  forms  a  sympathetic 
ink.  Characters  written  with  a  solution  of 
this  are  invisible  when  cold,  but  gently 
heated,  assume  a  bluish  green  colour. 


CHAP.  X. 

Of  the  Attraction  of  Composition. 

Q.  Wiiat  is  the  Attraction  of  Compo¬ 
sition  ? 

A.  It  is  the  attraction  that  subsists  be¬ 
tween  bodies  of  different  natures,  which 
occasions  them  to  combine  and  form  a  com¬ 
pound  when  they  come  in  contact. 

Q.  Aredhere  noisome  general  laws  of 
i chemical  attraction  ? 

A.  Yes  ;  first  it  takes  place  only  between 
bodies  of  a  different  nature,  as  between  an 
acid  and  an  alkali,  oxygen  and  a  metal.— 
Second,  that  it  takes  place  only  between  the 
most  minute  particles  of  bodies  5  therefore 


CATECHISM  O* 


the  more  mimitelj  their  bodies  are  divided, 
the  more  readily  they  act  upon  each  other. 
Third,  that  it  can  take  place  in  a  consider¬ 
able  number  of  bodies.  Fourth,  that  a 
change  of  temperature  always  takes  place 
at  the  moment  of  combination.  Fifth,  that 
the  properties  which  characterize  bodies  ia 
their  separate  state,  are  altered  or  destroy¬ 
ed  by  their  combination.  Sixth,  the  force 
of  chemical  affinity  between  the  constituents 
of  a  body,  is  estimated  by  that  which  is  re¬ 
quired  for  their  separation.  Seventh,  bo¬ 
dies  have,  amongst  themselves,  different 
degrees  of  attraction. 


CHAP.  XI. 

Of  Alkalies . 

Q.  What  are  Alkalies  ? 

A.  They  consist  of  metallic  bases,  eom- 
bined  with  oxygen,  have  an  acrid  taste,  a 

A-crid,  a.  tasting  hot  and  bitter,  and  Waring  a  painful 
heat  i«  the  mouth. 
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pungent  smell,  and  a  caustic  action  on  the 
akin  and  flesh.  They  likewise  turn  the  bins 
infusions  of  vegetables,  green. 

Q.  How  many  alkalies  are  there  ? 

A.  Three  ;  potash,  soda,  and  ammonia  ; 
the  two  former  are  called  fixed  alkalies,  the 
latter  volatile  akali. 

Q.  In  what  proportions  are  the  metals 
and  oxygen  combined  in  these  alkalies  ? 

A.  In  potash  about  86  parts  of  potassium 
to  14  lbs.  of  oxygen  ;  soda,  77  parts  of  so¬ 
dium  to  S3  of  oxygen  ;  ammonia  is  of  a 
more  complicated  nature. 

Q.  What  are  the  properties  of  potash  ? 

A.  First,  it  combines  readily  with  oil  or 
fat,  and  forms  that  useful  compound  called 
soap.  Second,  melted  with  silicious  earth 
or  flint,  it  forms  glass.  Third,  it  is  ex¬ 
tremely  useful  in  many  other  arts,  and  com¬ 
bined  with  nitric  acid,  forms  saltpetre. 

Q.  What  is  soda  ? 

A.  It  so  nearly  resembles  potash  in  its 
general  properties,  as  scarcely  to  be  dis¬ 
tinguished  from  it,  exeept  by  the  difference 
of  the  salts  which  they  form  with  acids. 

Pun'-gent,  a.  affecting  the  senses  with  a  sharpness. 

Caus'-tic,  a.  operating  like  fire,  both  with  respect  to  the 

B 
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Q.  How  is  soda  obtained  ? 

A*  Generally  from  the  combustion  of  ma¬ 
rine  plants,  by  an  operation  similar  to  that 
by  which  potash  is  obtained  from  other  ve¬ 
getables. 

Q,  Will  soda  assist  in  the  formation  of 
glass  and  soap  as  potash  does  ? 

A.  Yes,  equally  well,  and  in  some  cases 
it  is  preferred. 

Q.  What  is  ammonia  or  volatile  alkali  ? 

A.  It  is  of  the  same  nature  as  hartshorn. 
|t  is  generally  extracted  from  a  compound 
salt,  formerly  brought  from  Ammonia,  in 
Lybia,  and  from  thence  called  sal  ammo¬ 
niac  ;  but  its  scientific  name  is  muriat  of 
ammonia. 

Q.  When  extracted  from  the  salt,  what 
kind  of  substance  is  ammonia  ? 

A.  Its  natural  form  is  that  of  gas ;  it  is 
called  ammonial  gas. 

Q.  Of  what  does  it  consist  2 

A.  Of  oxygen,  nitrogen,  and  hydrogen. 

Q.  What  are  its  properties  ? 

A.  It  forms  soap,  but  not  glass  ;  it  has  so 
strong  an  attraction  for  water,  that  it  can- 
not  be  collected  in  a  receiver  over  water, 

heat  it  occasions,  and  the  consumption  it  causes  in  the 
parts  to  which  it  is  applied. 
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but  over  mercury  only,  as  otherwise  it 
would  be  totally  absorbed.  Hartshorn  ik 
water  thus  impregnated. 

Q.  What  is  sal  volatile  ? 

A.  It  is  carbonat  of  ammonia  dissolved  in 
water.  In  its  concrete  state  it  is  called 
salt  of  hartshorn. 

Q.  From  whence  is  niiiriat  of  ammonia 
or  sal  ammoniac  now  obtained ? 

A.  From  any  animal  substance,  such  as 
wool,  horn,  bones,  flesh,  &c.  by  decompo¬ 
sition, 

4..V%  **  4 

fc-sfcgg..  i'  w—<Wn 

Chap.  xix. 

Of  Earths . 

Q.  What  are  Earths ? 

A.  They  are  substances  composed  of  a 
metallic  basis,  combined  with  oxygen;  they 
are  incombustible. 

A.  How  many  earths  are  there  ? 

A.  Ten:  silex,  alumina,  barytes,  lime, 
magnesia,  strontites,  yttria,  glucina,  zir- 
conia,  and  jargonia.  The  last  five  being 
of  late  discovery,  are  but  imperfectly  known. 

Con'-crete,  a.  formed  by  the  uniou  of  several  particles 
or  substance  . 

B  2  y 
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Q.  Do  they  enter  into  the  composition  of 
many  substances  ? 

A.  Aes;  from  the  most  precious  jewels 
(diamond  excepted,  which  is  carbon)  to  the 
commonest  pebbles :  in  short,  all  the  im¬ 
mense  variety  of  mineral  products  may  be 
referred  to  some  of  these  earths,  either  in  a 
simple  state,  or  combined  the  one  with  the 
other,  or  blended  with  other  ingredients. 

Q.  What  are  the  peculiar  properties  of 
earths  ? 

A.  Insipidity,  dryness,  unalterableness  in 
the  fire,  infusibility,  &e.  Barytes,  magne¬ 
sia,  lime,  and  strontites,  are  called  alkaline 
earths,  because  they  possess  all  the  proper¬ 
ties  of  alkalies. 

Q.  What  is  silex  ? 

A.  Silex  or  silica  abounds  in  flint,  sand, 
sandstone,  agate,  jasper,  &c.  it  forms  the 
basis  of  many  precious  stones  ;  strikes  fire 
with  steel;  produces  a  variety  of  silicious 
crystals,  of  which  rock  crystal  i3  the  purest 
specimen. 

Q.  With  what  acid  does  silex  combine  ? 

A.  With  the  fluoric  only,  which  for  that 
reason  can  never  be  kept  in  glass  vessels, 
as  having  a  strong  affinity  for  silex,  it  de¬ 
taches  that  substance  from  the  potash,  and 
thus  destroys  the  glass. 
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tj.  What,  is  aiumioe  l 

A.  It  is  chiefly  found  ih  clay;  is,  wheii 
pure,  soft  to  the  touch,  makes  a  paste  with 
water,  and  hardens  in  the  fire.  It  is  the 
most  essential  ingredient  in  pottery  ware, 
from  the  coarsest  to  the  most  delicate  por¬ 
celain.  It  has  a  strong  tendency  to  com¬ 
bine  with  silex.  The  ruby,  oriental  sap¬ 
phire,  amethyst,  &c.  consist  chiefly  of  alu- 
mine. 

Q.  What  is  barytes  ? 

A.  It  is  remarkable  for  its  weight,  and 
for  its  strong  alkaline  properties,  such  as 
destroying  animal  substances,  turning  blue 
vegetable  colours  green,  and  shewing  a, 
powerful  attraction  for  acids. 

Q.  What  is  it  use  ? 

A.  It  is  a  very  valuable  chemical  test,  as 
from  its  great  affinity  for  sulphuric  acid,  it 
will  always  detect  it  iu  any  substance  or 
combination  whatever,  by  immediately  unit, 
ing  with  it  and  forming  a  sulphat  of  barytes. 

Q.  What  is  lime  ? 

A.  Lime  is  a  strong  alkaline.  It  is  not 
met  with  in  its  simple  state  in  nature,  but 
combined  with  water  and  carbonic,  and  it 
forms  the  common  lime-stone.  But  these 
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substances  are  volatilized  in  the  kiln  by  the 
heat.  It  is  then  called  quick  lime. 

Q.  What  are  its  properties  ? 

A.  It  is  so  caustic,  that  it  is  capable  g! 
decomposing  the  flesh  of  animals  very  ra¬ 
pidly,  without  their  undergoing  putrefac¬ 
tion.  Water  found  on  it  is  immediately 
absorbed,  and  gives  out  its  latent  heat  to  a 
very  considerable  degree. 

Q.  Is  not  chalk  a  species  of  lime  ? 

A.  It  is  carbonat  of  lime,  or  lime  com- 
bined  with  carbonic  acid. 

Q.  Has  lime  any  further  properties  de¬ 
serving  notice  ? 

A.  It  combines  with  most  acids;  unites 
with  phosphorus  and  with  sulphur.  It  is 
the  bases  of  all  calcareous  earth  end  stones, 
and  found  both  in  the  animal  and  vegetable 
creation. 

Q.  Is  lime  of  much  importance  in  the 
arts,  &c.  ? 

A,  It  is  a  most  essential  requisite  in  ar¬ 
chitecture,  agriculture,  dyeing,  &c. 

Q.  What  is  magnesia  ? 

A.  It  is  a  fine  white  powder,  very  light ; 
has  not  so  great  an  affinity  for  acids  as  lime ; 

A  '«"■«»—  '  ■  ■ 

y p-1  a"-t i-liz-ed ,  pt.  wade  to  fly  off  in  vapour. 

Pu-tre-fac'-ti-on,  s.  the  act  of  growing  rotten. 
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it  does  not  attract  and  solidify  water  as  lime 
does,  but  when  mixed  with  water,  and  ex¬ 
posed  to  the  atmosphere,  it  slowly  absorbs 
carbonic  acid  Irom  it,  and  thus  loses  its 
causticity. 

Q.  Is  it  of  any  use  in  medicine  or  the  arts? 

A,  Combined  with  sulphuric  acid,  it 
forms  a  powerful  medicine  called  sulphat  of 
magnesia  or  .Epsom  salts. 


On  Acids . 


Q.  What  is  to  be  observed  of  acids  ? 

A.  I  iiey  are  compounded  of  particular 
bases  combined  with  oxygen.  If  the  por¬ 
tion  of  oxygen  be  very  small,  they  are  de¬ 
nominated  merely  oxyds.  If  a  greater 
quantity  of  oxygen  be  combined,  it  is  de¬ 
noted  by  the  term  om  ;  if  the  greatest,  by 
the  termination  ic.  Thus  sulphurous  acid 
is  the  weaker  ;  sulphuric  acid  the  stronger 
of  the  two. 

Q.  How  many  acids  are  there  ? 

A.  There  are  at  present  reckoned  54,  but 
as  science  improves,  their  number  will  in* 
crease  by  new  discoveries. 

v.  to  harden,  to  make  solid, 
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Q.  How  are  they  classed  ? 

A.  First— Acids  of  known  and  simple 
bases : 


Sulphuric,  Arsenical,  Fluoric, 

Carbonic,  Tungstenic,  Muriatic* 

Nitric,  Molybdenic, 

Phosphoric,  Bomcic, 

Secondly— -Acids  of  binary  or  double  ba¬ 
ses  or  radicals,  of  vegetable  origin  : 

Acetic,  Malic,  Sucdnic, 

Oxalic,  Gallic,  Camphoric, 

Tartarous,  Mucous,  Suberic, 

Citric,  Benzoic, 

Thirdly— Acids  of  triple  bases,  of  ani¬ 


mal  origin  ; 

Lactic,  Bombic,  Lithic. 

Prussic,  Sebacic, 

Formic,  Zoonic, 

Q.  Can  the  first  class  of  acids  be  decom¬ 

posed  ? 

A*  Yes;  if  I  pour  a  little  sulphuric  acid 
on  a  piece  of  iron,  it  immediately  imparts 
its  oxygen  to  the  iron,  and  produces  an 
oxyd  of  iron  or  rust,  consequently  it  is  no 
longer  an  acid. 


Q.  What  is  sulphuric  acid  ? 

A.  It  is  an  acid  obtained  by  volatilizing 
sulphat.  of  iron  with  a  strong  heat ;  it  is 
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then  combined  with  water,  and  becomes 
what  is  vulgarly  called  oil  of  vitriol. 

Q.  What  extraordinary  effect  is  produced 
by  sulphuric  acid  ? 

A.  When  mixed  with  water,  it  evolves  a 
heat  considerably  above  that  of  boiling 
water. 

Q.  Is  sulphuric  acid  of  use  in  the  arts  ? 

A.  It  is  particularly  useful  in  bleaching 
and  in  destroying  vegetable  stains,  besides 
answering  many  other  valuable  purposes, 
too  tedious  to  mention. 

Q.  Are  there  not  certain  neutral  salts 
produced  by  the  combination  of  this  acid 
with  alkalies,  earths,  and  metals  ? 

A.  Yes;  sulphat  of  potash,  sulphat  of 
soda,  sulphat  of  lime,  of  magnesia,  of  alu- 
mine,  of  iron,  &c.  &c. 

Q.  What  is  phosphoric  acid  ? 

A.  It  is  an  acid  obtained  from  phospho¬ 
rus.  The  only  salt  of  consequence  derived 
from  the  acid  is  phosphat  of  lime,  which  is 
the  basis  of  all  bones. 

Q*  What  is  nitric  acid  ? 

A.  It  is  a  combination  of  oxygen  and 
nitrogen,  which,  when  absorbed  by  water, 
is  vulgarly  called  aqua  fortis. 

E-volve,  v .  to  unfol-d,  to  emit. 
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Q.  How  is  nitric  acid  obtained  ? 

A.  Mix  some  nitrat  of  potash  and  sul* 
phuric  acid  in  a  retort  and  heat  it,  the  sul¬ 
phuric  acid  having  a  greater  affinity  for 
potash  than  the  nitric,  will  set  the  latter  at 
liberty,  which  may  be  collected  in  a  receiver. 

Q.  Will  not  the  nitric  acid  dissolve  metals? 

A.  Yes,  except  gold  and  platina  ;  for 
this  reason  it  is  used  by  engravers  to  pro¬ 
duce  those  impressions  on  copper-plates 
called  etchings. 

Q.  How  is  this  performe  ? 

A.  The  plate  is  first  thinly  covered  with 
wax,  on  which  the  drawing  is  made  with  a 
needle  quite  through  to  the  plate,  nitric 
acid  is  then  poured  on,  which  corrodes  the 
copper  when  the  wax  has  been  removed, 
and  produces  the  etching. 

Q.  What  salts  may  be  produced  from  ni¬ 
tric  acid  ? 

A.  Nitrat  of  potash,  commonly  called 
salt  petre  ;  nitrat  of  ammonia,  from  which 
may  be  obtained  the  gaseous  oxyd  of  nitro¬ 
gen,  which,  if  inhaled  by  the  lungs,  pro¬ 
duces  an  intoxicating  effect  ;  and  nitrat  of 
silver,  or  the  luna  caustic,  much  used  by 
surgeons.  , 

Q.  What  is  carbonic  acid  ? 

A.  An  acid  produced  from  the  combustion 
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of  carbon,  either  in  its  purest  state,  as  in 
the  diamond,  or  from  common  charcoaL 
Light  a  piece  of  charcoal,  place  it  under  a 
receiver,  and  when  the  charcoal  is  extin¬ 
guished,  the  air  will  be  found  mked  with 
carbonic  acid. 

Q.  How  can  we  separate  the  carbon jc 
acid  from  the  air  with  which  it  is  nixed  ? 

A.  Introduce  under  the  receivjr  Some 
caustic  lime  or  caustic  alkali,  wljch  will 
soon  attract  the  whole  of  the  carb<jiic  acid 
to  form  a  carbonat  of  lime  or  of  soa. 

Q.  How  can  pure  carbon  beobtaiud  from 
either  of  these  carbonats  ? 

A.  By  burning  phosphorus  in  a  else  ves¬ 
sel  with  the  carbonat,  the  phosphtus  ab¬ 
sorbs  the  oxygen  whilst  the  carbon  isepa- 
rated  in  the  form  ol  a  black  powder. 

Q.  Is  carbonic  acid  gas  found  inbun^ 
dance  ? 

A.  It  is  supposed  to  form  about  ondiou- 
sandth  part  of  the  atmosphere,  and  isom- 
stantly  produced  by  the  respiration  oi^ni-, 
mals. 

Q.  Is  it  any  where  found  unmixed  jth 
the  atmosphere  ? 

- - - — - - - '  y  *  ”  - 

Re-spi-ra'-ti-on,  s.  the  act  of  breathing. 
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A  In  the  Grotto  del  Cane,  near  Naples, 
this  gas  etists  in  its  purity  ;  but  as  it  is  hea¬ 
vier  than  atmospheric  air,  it  does  not  rise 
above  two  or  three  feet  from  the  ground. 
A  man  nay  therefore  stand  upright  in  this 
cave  wih  safety ;  but  to  show  the  dele¬ 
terious  elect  of  this  gas,  they  take  a  dog 
and  holl  him  near  the  ground,  he  is  soon 
deprive)  of  all  appearance  of  life,  and  it  is 
only  by  nstantly  throwing  the  poor  animal 
into  tlwneighbouring  lake,  that  he  can  be 
recoverd  from  this  insensiblity. 

Q.  (in  you  mention  any  other  process 
by  whih  carbonic  acid  gas  is  produced  ? 

A.  horn  fermentation  ;  great  quantities 
of  it  cntinually  arise  from  worts,  when  in 
a  statof  fermentation  ;  it  is  generally  cal¬ 
led  fed  air.  If  a  lighted  candle  be  im- 
merd  in  it,  it  is  instantly  extinguished, 
and  produces  immediate  death,  if  admit- 
teddo  the  lungs. 

(  Is  this  acid  pernicious  when  admitted 
infthe  stomach  ? 

.  It  is  generally  considered  the  reverse, 
a«t  forms  an  ingredient  in  many  mineral 
^ers,  which  are  denominated  acidulous , 
i  gaseous  mineral  waters.  It  likewise 

Je-le-te'-ri-ous,  ad.  deadJy,  lata!,  causing  destruction. 
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gives  that  lively  pungent  taste  to  fermented 
liquors  which  is  so  much  admired. 

CHAP.  XIII. 

« 

Acids  continued. 

Q.  Wh  ence  is  the  boracic  acid  brought  ? 

A.  It  is  brought  from  Thibet,  where  it  is 
found  combined  with  soda  ;  it  is  easily  se¬ 
parated  from  the  soda  by  sulphuric  acid, 
and  appears  in  the  form  of  shining  scales. 

Q.  How  may  this  acid  be  decomposed  ? 

A.  Several  ways  ;  if  we  burn  potassium 
in  contact  with  it,  in  vacuo ,  the  potassium 
attracts  the  oxygen  from  the  acid,  and  leaves 
its  basis  in  a  separate  state. 

Q.  How  is  the  recomposition  of  this  acid 
effected  ? 

A.  By  burning  some  of  its  basis  in  oxy¬ 
gen  gas,  its  light  is  extremely  brilliant,  and 
the  result  is  boracic  acid. 

Q.  What  is  the  use  of  this  acid  ? 

A.  Its  principal  use  is  in  conjunction 
with  soda,  forming  borat  of  soda,  or  as  it 
is  commonlyxalled  borax.  It  promotes  the 
fusion  of  substances,  removes  the  oxyd  from 


Fer-ment'-edt  v.  put  into  a  state  of  intestine  motion, 
-  In  va-cu-o,  s,  in  an  empty  space. 
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the  surface  of  metals,  and  is  often  employed 
in  assaying  metallic  ores. 

Q.  What  is  fluoric  acid? 

A  This  acid  is  obtained  from  a  substance 
found  frequently  in  mines  called  fluor  or 
Derbyshire  spar,  which  consists  of  lime 
and  this  acid. 

Q.  How  is  the  acid  obtained  ? 

A.  It  is  easily  separated  from  the  lime  by 
the  sulphuric  acid,  and  unless  condensed  in 
water,  ascends  in  the  form  of  gas. 

Q.  Has  this  gas  any  peculiar  property  ? 

A.  It  has  a  great  affinity  for  silex,  so 
that  ifitbeput  in  glass  vessels,  they  are 
corroded  and  the  silicons  part  of  the  glass 
unites  with  the  gas. 

Q.  What  purpose  may  be  answered  by 
this  property  ? 

A.  Engraving  may  be  performed  with  it 
on  glass,  in  the  same  manner  as  etching  on 
copper  by  the  nitric  acid. 

Q.  Wh  at  is  muriatic  acid  ? 

A.  It  is  generally  obtained  from  the  com¬ 
mon  sea  salt,  from  which  it  may  be  dis¬ 
engaged  by  the  sulphuric  acid.  It  is  remark¬ 
able  for  its  peculiar  and  very  pungent  smell 
and  possesses  in  a  powerful  degree,  most  of 


As-say,  v •  to  examine,  to  try. 
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the  acid  properties.  It  has  a  remarkable 
strong1  affinity  for  water,  and  appears  as  a 
whitish  cloud  w  henever  it  meets  with  any 
moisture* 

Q.  What  peculiar  property  has  it  besJdesP 

A.  If  burnt  with  sulphur  it  detonatek,  or 
causes  a  report  with  astonishing  violence. 

Q.  Is  there  any  other  denomination  for 
this  gas  ? 

A.  As  it  is  susceptible  of  a  high  degree 
of  oxygenation,  it  is  then  called  oxynauri- 
atic  acid  ? 

Q.  How  is  oxymuriatic  acid  to  be  ob¬ 
tained  ? 

A*  By  distilling  liquid  muriatic  acid  over 
oxyd  of  manganese,  which  supplies  it  with 
the  additional  oxygen;  it  is  but  sparingly 
absorbed  by  water. 

Q.  Has  this  acid  any  peculiar  property? 

A.  As  muriatic  acid  extinguishes  llanm, 
this  acid  increases  it,  from  the  great  q uan- 
tity  of  oxygen  combined  with  it.  It  is  like¬ 
wise  of  great  service  in  destroying  putrid 
effluvia  and  the  infection  of  the  small  pox  ; 
through  the  vapor  of  nitric  acid  is  generally 
preferred  for  this  purpose,  as  it  is  less 
offensive. 
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CHAP.  XY. 

On  Organized  Bodies 

ON  THE  NATURE  AND  COMPOSITION  OF 
VEGETABLES. 

Q,  What  do  you  mean  by  organized 

bodies  ? 

A.  Organized  bodies  are  such  as  are  en¬ 
dowed  by  nature  with  various  pai  t-S,  pecu¬ 
liarly  adapted  to  perform  certain  functions 
connected  with  life,  by  which  unknown 
principle  they  are  oistingT^ished  from  other 
compounds  formed  merely  by  chemical  at¬ 
traction. 

Q,  Wliat  is  the  first  class  of  organized 
bodies,  and  of  wliat  are  the  indiv  iduals  com- 
posed? 

A.  Vegetables  :  all  of  which  are  ulti¬ 
mately  composed  oi  hydrogen,  carbon,  and 
oxygen ;  but  they  combine  and  sepal  ate 
these  principles,  by  their  various  organs, 
in  numberless  ways,  and  form  with  them 
different  kinds  of  juices  and  solids,  which 
may  be  considered  as  their  immediate  ma¬ 
terials. 

Q.  Enumerate  some  of  them. 
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A.  Sap, 

Mucilage,  Gum  Resins 

Saccharine  matter,  Balsams, 


Fecula, 


Cavuichoric, 


Camphor, 

Resins, 


Gluten, 
Fixed  oil, 


Volatile  oil 


Extractive  colouring 
matter, 
Tannin, 

Woody  fibre, 
Vegetable  acids,  &c. 


Q.  Are  all  these  materials  found  in  an 
individual  plant  ? 

A.  No  :  but  they  all  have  their  origin  in 
the  vegetable  kingdom; 

Q.  Are  the  combinations  of  these  prin¬ 
ciples  regulated  by  the  laws  of  chemical 
attraction  ? 

A.  Yes  :  it  is  supposed  that  the  organs  of 
plants  act  mechanically,  by  bringing  into 
contact  such  principles,  and  in  such  pro¬ 
portions,  as  will  by  their  chemical  combi¬ 
nation,  form  the  various  vegetable  products. 

Q.  What  is  sap  P 

A.  It  is  the  principal  material  of  veget¬ 
ables,  since  it  contains  the  ingredients  that 
nourish  the  plant.  The  basis  of  this  juice 
is  water,  which  holds  in  solution  the  various 
other  ingredients  which  are  gradually  se¬ 
creted  by  the  different  organs  appropriated 
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for  that  purpose,  as  it  passes  through  them 
in  its  circulation. 

Q.  What  is  mucilage  ? 

A.  It  is  a  substance  secreted  from  the 
sap,  which  sometimes  exudes  from  trees  in 
the  form  of  gum. 

Q.  What  is  saccharine  matter  ? 

A.  It  is  sugar ;  but  it  is  never  found  in 
plants,  being  mixed  with  various  ingre¬ 
dients;  it  abounds  most  in  roots,  fruits, 
and  in  a  particular  plant  called  the  sugar 
cane.  The  maple  tree  likewise  yields  it  in 
abundance. 

•  Q.  What  is  fecula  ? 

A.  It  is  the  name  given  to  that  farinaceous 
substance  resembling  flour,  found  in  all 
seeds,  and  in  potatoes,  parsnips,  &c.  It  is 
intended  by  nature  for  the  food  of  young 
vegetables,  until  it  acquires  sufficient 
strength  to  obtain  by  the  root, 

Q.  What  is  gluten  ? 

A.  It  resembles  gum,  but  differs  in  being 
insoluble  in  water,  whereas  gum  is  easily 
dissolved. 

Q.  What  is  fixed  oil  ? 

A.  Fixed  oil  is  decomposed  by  heat ;  it  is 
contained  in  the  seeds  of  plants  only,  exr 
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cept  the  olive,;  from  the  fruit  ot  which  it  k 
extracted. 

Q.  What  is  volatile  or  essential  oil  ? 

A.  Oil  that  may  be  volatilized  by  heat; 
it  is  contained  in  every  part  of  the  plant 
except  the  seed ;  but  is  found  most  abim~ 
dantly  in  the  rinds  of  fruits. 

Q.  Is  not  the  perfume  of  plants  arr! 
flowers  an  essential  oil  P 

A.  Yes:  and  it  is  very  plentiful  in  the 
loaves  of  mint,  thyme,  and  all  odoriferous 
herbs. 

Q.  What  is  camphor  ? 

A.  It  nearly  resembles  volatile  oil,  but 
has  some  remarkable  peculiarity ;  it  is  ob¬ 
tained  chiefly  from  the  camphor  tree,  a 
species  of  laurel  growing  in  China,  and  the 
Indian  isles;  is  extremely  volatile  and  in¬ 
flammable;  insoluble  in  water,  but  soluble 
in  oih  * 

Q.  What  are  resins  ? 

A.  They  are  volatile  oils  peculiarly  modi¬ 
fied  by  oxygen ;  part  of  their  hydrogen  and 
carbon  being  disengaged  by  combustion. 
Fitch,  tar,  turpentine,  copal,  mastic,  and 
frankincense  are  resins.  Copal  and  mastic, 


O-do-ri'-fe-rous.  a.  fragrant,  productive  of  a  swCet  scent. 
JnrSoMu-ble,  a.  incapable  of  being  dissolve^  by  aiiuid-. 
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are  used,  dissolved  in  oil,  or  alcohal,  as 
varnishes,  being  insoluble  in  water. 

Q.  What  are  gum  resins  ? 

A.  Resins  combined  with  mucilage. 
Myrrh  and  assafcetida  are  of  this  descrip¬ 
tion. 

Q.  What  are  balsams? 

■  A.  Rezinous  juices  combined  with  a  pecu¬ 
liar  acid  called  the  benzoic  acid ;  such  are 
the  balsams  of  Tolu,  Peru,  &c. 

Q.  What  is  caoutchoric  ? 

A.  That  substance  known  by  the  name  of 
Indian  rubber  ;  it  exudes  from  two  or  three 
species  of  trees  in  the  East  Indies,  as  a 
milky  juice,  into  which  moulds  of  clay  are 
dipped,  which  form  little  bottles  that  blacken 

as  they  dry. 

Q.  What  is  extractive  colouring  matter  . 
A.  That  colouring  matter  which  is  ex^- 
tracted  from  vegetables  for  the  purpose  of 
painting  and  dyeing  ;  their  tints  are  not,  in 
general,  so  durable  as  mineral  colours. 

Q.  What  is  tannin? 

A.  It  is  an  ingredient  much  used  in  the 
arts.  It  is  obtained  chiefly  from  the  bark 
of  trees,  particularly  of  the  oak  ;  it  is  found 
also  in  nut  galls,  and  in  a  few  other  veget¬ 
ables. 
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Q.  What  is  woody  fibre  ? 

A.  It  is  the  hardest  part  of  plants,  and 
forms  a  kind  of  skeleton,  which  retains  its 
shape  after  the  other  materials  have  dis¬ 
appeared. 


CHAP.  XVI. 

Of  Vegetable  Acids. 

Q.  How  many  vegetable  acids  are  there  ? 
A.  Eleven. 

The  Mu  eons  Acid,  obtained  from  gum,  or  mucilage. 


.  cork. 

. camphor. 

. balsam. 

. stalls,  bark,  <Scc. 

CWnliP  . 

. sorrel . 

Tartarous, . 

. tartritof  potash. 

Q.  What  are  their  general  properties  ? 
A.  They  are  all  decomposed  by  heat, 
soluble  in  water,  and  turn  blue  vegetable 
colour  red. 

Q.  Is  it  necessary  to  describe  these  seve- 
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A.  As  their  shades  of  difference  are  small, 
it  may  be  necessary  merely  to  mention 
that  the  oxalic  acid  distilled  from  sorrel,  is 
the  highest  term  or  vegetable  acidification; 
and  that  the  gallic  acid  constitutes  what  is 
called  the  astringent  principle  in  vegetables. 
It  is  generally  combined  with  tannin. 

Q.  IIow  may  this  astringent  principle  be 
detected  in  vegetable  infusions? 

A.  By  pouring  in  a  little  of  the  solution 
of  sulpbat  of  iron,  which  will  produce  a 
black  precipitate  resembling  ink. 

Q.  Are  the  vegetable  acids  always  found 
pnre? 

A.  By  no  means  :  they  are  frequently 
found  in  the  state  of  compound  salts  ;  but 
as  the  acid  predominates,  they  are  called 
acidulous  salts.  Such  is  cream  of  tartar. 


CHAP.  XVII. 

Of  the  Decomposition  of  Vegetables . 

Q.  Are  vegetables  as  easily  decomposed 
as  minerals  ? 

As-trin'-gent,  a.  endued  with  the  power  of  bracing  or 
contracting  the  parts  of  a  body. 
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A.  Much  easier:  for  their  composition 
being  more  complicated,  they  more  readily 
undergo  chemical  changes  ;  for  the  greater 
the  variety  of  attractions,  the  more  easily 
the  equilibrium  is  destroyed,  and  new  com¬ 
binations  introduced. 

Q.  Does  this  decomposition  take  place 
during  the  life  of  the  plant  ? 

A.  No  :  it  does  not  take  place  until  the 
plant  has  produced  its  fruit,  or  seed,  and 
ceased  to  be  useful ;  unless  some  accident 
should  cause  its  premature  death. 

Q.  Into  what  principles  does  the  decom¬ 
position  of  vegetables  resolve  them? 

A.  Into  their  simple  and  primitive  ingre¬ 
dients,  hydrogen,  carbon,  and  oxygen. 

Q.  Is  this  a  quick  process  ? 

A.  No,  very  long :  during  which  a  variety 
of  new  combinations  is  successively  esta¬ 
blished  and  destroyed. 

Q.  Are  any  of  these  processes  deserving 
attention  ? 

A.  Yes  :  in  the  highest  degree.  The  de¬ 
composition  of  vegetables  is  always  at¬ 
tended  by  a  violent  internal  motion,  pro¬ 
duced  by  the  disunion  oi  one  order  of  par¬ 
ticles,  and  the  combination  ol  another. 
This  is  called  fermentation. 
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Q.  What  ingredients  are  necessary  to 
produce  this  decomposition  ? 

A.  Water  and  a  degree  of  heat,  for  if 
vegetables  be  thoroughly  dried,  no  decom¬ 
position  will  take  place,  nor  when  they  are 
frozen. 

Q.  Are  there  not  several  successive  fer¬ 
mentations  in  the  decomposition  of  veget¬ 
ables  ? 

A.  Yes:  the  first  is  the  saccharine  fer¬ 
mentation ,  to  which  degree  barley  is  fer¬ 
mented  previous  to  its  being  dried  for  malt. 
Seeds  likewise  undergo  this  fermentation 
previous  to  the  appearance  of  the  young 
plant. 

The  second  is  the  vinous  fermentation , 
because  its  product  is  wine ;  thus  beer  is 
the  wine  of  malt. 

The  third  is  the  acetous  fermentation , 
which  converts  wine  into  vinegar,  by  the 
formation  of  the  acetous  acid. 

The  fourth  and  last  is  the  putrid  fermen¬ 
tation ,  which  is  the  final  operation  of  nature, 
and  her  last  step  towards  reducing  organ¬ 
ized  bodies  to  their  simplest  combinations. 
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CHAP.  XVIII. 

Of  the  Composition  of  Animals . 

Q.  Of  what -are  animals  composed? 

A.  Of  four  fundamental  principles;  oxy¬ 
gen,  hydrogen,  carbon,  and  nitrogen,  which 
form  the  immediate  materials  of  animals, 
gelatine,  albumen,  and  fibrine. 

Q.  Are  animals  then  less  complicated  in 
their  nature  than  vegetables,  as  they  are 
made  up  of  fewer  materials  ? 

A.  They  form  the  most  complicated  order 
of  compound  beings  ;  their  organization  is 
more  perfect  and  intricate  ;  but  notwith¬ 
standing  the  wonderful  variety  observable 
in  the  texture  of  the  animal  organs,  the 
original  compounds  may  be  reduced  to  the 
three  heads  before-mentioned. 

Q.  As  animal  substances  are  so  com¬ 
plicated,  can  they  be  easily  decomposed  ? 

A.  As  the  scale  of  attraction  increases  in 
proportion  to  the  number  of  ingredients, 
they  are  extremely  susceptible  of  decom¬ 
position. 

Q.  Is  their  analysis  easy,  and  has  it  been 
brought  to  perfection  ? 


CATECHISM  OF 


m 

A.  No:  it  is  both  difficult  and  imperfect ; 
for  as  animals  cannot  undergo  chemical  ex¬ 
amination  while  living,  and  are  liable  to 
alteration  immediately  after  death,  it  is 
probable,  that  when  submitted  to  the  chem¬ 
ist’s  investigation,  they  are  more  or  less 
altered  in  their  combinations  and  proper¬ 
ties. 

Q.  What  is  gelatine  ? 

A.  It  is  the  chief  ingredient  of  skin  and 
of  all  the  membraneous  parts  of  animals, 
and  may  be  obtained  under  the  forms  of 
glue,  size,  isinglass,  and  transparent  jelly. 

Q.  From  what  part  of  animals  may  ge¬ 
latine  be  obtained  ? 

A.  From  almost  every  part,  but  more 
plentifully  from  skin,  bones,  horns,  &c. 
Isinglass  is  gelatine  produced  from  a  par¬ 
ticular  species  of  fish. 

Q.  What  is  alb u men? 

A.  In  its  most  simple  state,  albumen  ap¬ 
pears  in  the  form  of  a  transparent  viscous 
fluid,  without  taste  or  smell ;  it  coagulates 
with  a  moderate  degree  of  heat,  and  can 
never  be  restored  to  its  fluidity. 

Q.  Is  albumen  abundant  in  animal  com¬ 
position  ? 
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A.  The  substance  that  composes  the 
herves ;  the  serum,  or  white  part  of  the 
blood  ;  the  w  hite  of  eggs,  and  the  curds  of 
milk,  are  little  else  than  albumen  variously 

modified.  #  - 

Q.  What  is  the  reason  the  white  of  an 

egg  tarnishes,  silver  ? 

A.  Because  it  contains  a  little  sulphur 
which  at  the  temperature  of  ail  egg  just 
boiled,  will  decompose  the  drop  of  water 
that  wets  the  spoon,  and  produces  sulphur¬ 
ated  hydrogen  gas,  which  will  tarnish  silver. 

Q.  What  is  fibrine  ? 

A.  It  is  an  insipid,  inodorous  substance, 
having  something  the  appearance  of  fine 
white  threads  adhering  together  ;  it  is  the 
essential  constituent  ot  muscle,  or  flesh, 
in  which  it  is  mixed  with  and  softened  by 
gelatine. 

Q.  What  other  substances  enter  into  the 
animal  system  ? 

A.  Many  which  are  not  peculiar  to  it,  as 
oils,  acids,  salts,  &c.  Animal  oil  is  the 
chief  constituent  of  fat;  it  abounds  in  cream, 
and  is  obtained  in  the  form  of  butter. 
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CHAP.  XIX. 

Of  Animal  Acids. 

Q«  WnAT'are  animal  acids  ? 

(  A.  Such  as  are  peculiar  to  animals  are 
few  in  number.  Those  that  we  find  ready 
formed  are : 

The  bombic  acid,  obtained  from  silk  worms. 

•  The  formic  . ants. 

The  lactic, . ?.whey  of  milk. 

The  sebacic,  . oil,  or  fat. 

Those  produced  during  the  decomposition 
of  animal  substances  by  heat,  are  the  prus¬ 
sic  and  zoonic  ;  the  latter  is  produced  by 
roasting  meat. 

Q.  What  is  the  prussic  acid  ? 

A.  It  is  commonly  obtained  from  blood, 
by  strongly  heating  that  substance  with 
caustic  potash  ;  the  alkali  attracts  the  pot¬ 
ash  from  the  blood,  and  forms  with  it  a 
prussiat  of  potash  ;  from  this  the  acid  can 
be  obtained  pure,  by  means  of  other  sub¬ 
stances  that  separate  it  from  the  alkali. 

Q.  What  is  its  use  ? 

A.  It  has  a  strong  affinity  for  metallic 
oxyds,  and  precipitates  the  solutions  of  iron 
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in  acids  of  a  blue  colour ;  this  is  the  Prussian 
blue,  so  much  used  in  painting. 

Q.  Does  not  this  colour  sometimes  be¬ 
come  darker  by  exposure  to  the  atmosphere  '• 
A.  Yes:  unless  prepared  with  red  oxyd 
of  iron.  So  that  the  painter  having  har¬ 
monized  his  colours  with  the  greatest  care3 
finds  afterwards  this  harmony  destroyed. 


CHAP.  XX. 

On  Animalization }  Nutrition ,  and 
Respiration. 

Q.  Wh  at  is  animalization  ? 

A.  It  is  the  process  by  which  the  food  is 
assimilated,  or  converted  into  animal 
matter. 

Q.  By  what  organ  is  this  process  per^ 
formed  ? 

A.  Chiefly  by  the  stomach,  which  is  the 
organ  of  digestion  and  the  principal  regu¬ 
lator  of  the  animal  frame. 

Q.  What  is  digestion  ? 

A.  It  is  the  first  step  towards  nutrition  ; 
it  is  supposed  that  a  fluid  found  in  the 
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stomach  called  the  gastric  juice 9  which  is 
an  extremely  powerful  solvent  is  the  prin¬ 
cipal  menstruum  in  this  operation. 

Q.  Into  what  substance  is  the  food  con¬ 
verted  by  this  process  ? 

A.  Into  a  uniform  pulpy  mass  called 
dry  me*  which  mingling  with  the  bile  and 
other  juices,  is  changed  into  a  substance  re¬ 
sembling  milk,  called  chyle ;  this  being 
collected  into  one  large  vessel,  is  poured 
from  thence  into  the  heart. 

Q.  What  substance  does  it  then  form  ? 

A.  It  then  begins  to  form  blood  ;  but  this 
change  is  not  perfected  till  it  has  passed 
through  the  lungs,  and  been  modified  by 
respiration. 

Q.  What  is  respiration  ? 

A.  It  is  called  breathing,  which  consists 
of  a  mechanical  and  chemical  process. 

Q.  What  is  the  mechanical  part? 

A.  The  mechanism  of  breathing  depends 
on  the  alternate  expansion  and  contractions 
of  the  chest,  by  which  the  air  is  regularly 
admitted  and  expelled. 

Q.  What  is  the  chemical  process  ? 

A.  As  the  heart  by  a  particular  motion 

Men'-stru-um,  .9.  a  liquor  used  to  dissolve  any  thipg,  or 
tq  extract  the  virtues  of  any  ingredient  by  boiling. 
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drives  the  blood  through  the  arteries,  from 
whence  it  returns  through  the  veins ;  it 
undergoes  considerable  alterations  during 
the  circulation,  some  of  its  constituent 
parts  being  gradually  separated  from  it  for 
the  nourishment  of  the  body,  &c.  the  bright 
red  colour  of  the  arterial  blood,  changes 
by  degrees  to  pulp  by  the  time  it  is  brought 
back  through  the  veins  ;  it  is  then  unfit  for 
circulation,  until  purified  of  the  hydrogen 
and  carbon  which  it  has  required. 

Q.  How  is  this  effected  ? 

A.  By  respiration.  When  the  veneous 
blood  enters  the  heart,  it  is  drived  from 
thence  into  the  lungs.  Here  coming  in  con¬ 
tact  with  the  air  we  breathe,  the  supera¬ 
bundant  hydrogen  and  carbon  are  absorbed 
by  it,  and  the  blood  restored  to  its  primitive 
purity. 

Q,  From  whence  proceed  the  hydrogen 
and  carbon  with  which  the  blood  is  im¬ 
pregnated  when  it  comes  into  the  lungs  ? 

A.  It  requires  fresh  supplies  from  the 
chyle  that  mixes  with  it. 

Q.  What  is  supposed  to  cause  the  redness 
of  arterial  blood  ? 

A.  The  addition  of  oxygen  to  the  blood 
rd  lungs,  which  gradually  entering  into 
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combination  with  the  hydrogen  and  carbon 
in  circulation,  produces  the  purple  colour. 

Q.  How  is  Animal  Heat  produced  ? 

A.  The  process  that  purifies  the  blood 
produced  likewise  that  genial  warmth,  called 
animal  heat;  for  the  oxygen  in  the  air  we 
breathe,  combining  with  the  hydrogen  and 
carbon,  disengages  this  heat. 

Q.  Is  heat  produced  in  the  lungs  only  ? 

A.  No  :  the  combination  of  the  oxygen 
with  the  hydrogen  and  carbon,  is  only  be¬ 
gun  in  the  lungs,  and  continues  gradually 
through  the  circulation  :  it  is  thus  uniform- 
]y  disposed  over  the  whole  body. 

Q.  Is  there  any  other  circumstance  that 
may  contribute  to  this  salutary  purpose? 

A.  The  blood  in  its  circulation,  by  de¬ 
grees  has  its  capacity  for  caloric  diminished, 
and  heat  of  course  must  be  disengaged, 

Q.  How  is  it  that  heat  is  increased  by 
exercise  ? 

A.  The  circulation  is  quickened ;  respi¬ 
ration  accelerated,  and  consequently  a 
greater  quantity  ol  caloric  evolved,  which 
is  carried  off  by  increased  preparation . 
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CHAP.  XXL 

Explanation  of  the  Chemical  Terms 
made  use  of  in  this  Catechism . 

Crystallization,  is  wh&n  a  body  pas- 
sing’  from  a  fluid  to  a  solid  state,  assumes  a 
regular  form. 

Detonation ,  an  explosion  caused  by  the 
expansion  ofcertain  substances,  when  either 
a  rapid  combination  or  decomposition  takes 
place. 

Digestion ,  the  slow  action  of  a  solvent 
upon  any  substance,  often  assisted  by  the 
heat  of  a  sand-bath. 

Distillation ,  the  operation  which  by 
means  of  heat  and  moisture,  separates  vola¬ 
tile  matters  from  those  that  are  fixed,  or 
matters  more  or  less  volatile  from  one 
another. 

f 

Effervescence ,  the  escape  of  volatile  mat¬ 
ters  from  the  mass  of  a  fluid,  which,  in  their 
passage  through,  cause  a  kind  of  ebullition. 

Fixed ,  an  epithet  descriptive  of  such  bo¬ 
dies  as  resist  the  action  of  heat,  so  as  not 
to  rise  in  vapour.  It  is  opposed  to  volatile. 

Fusion ,  the  passing  ot  a  solid  body  to  a 
fluid  state  by  means  of  heat. 
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Oxidation ,  or  oxygenation ,  the  combi¬ 
nation  of  any  other  body  with  oxygen. 

Precipitation ,  the  effect  which  takes  plaOe 
in  solution,  in  consequence  of  elective  at¬ 
traction,  when  one  matter  is  let  fall  to  the 
bottom,  in  consequence  of  the  fluid  particles 
combining  with  another.  The  product  is 
also  called  a  precipitation. 

Solution,  the  dispersion  of  the  particles 
of  a  solid  body  in  any  fluid  in  so  equal  a 
manner,  that  the  compound  liquor  shall  be 
perfectly  clear  and  transparent. 

Sublimation ,  is  to  dry  matters  what  dis¬ 
tillation  is  to  humid  ones.  It  is  the  process 
by  which  the  volatile  are  separated  from 
the  fixed  parts  of  bodies,  by  the  application 
of  heat  alone,  without  moisture. 

Volatilization ,  the  reducing  into  vapour 
such  substances  as  are  capable  of  assuming 
that  form. 
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Being  particularly  calculated  to  Expedite  Instruction . 

— - " 

Sold  bj.  W.  PIS  SOCK  &  Co.  No.  2G7,  Strand,  London. 

SPELLING  BOOKS . 

FIRST  SPELLING  BOOK,  for  Children* 

containing  a  Selection  of  Monosyllabic  only,  in  natural 
and  .appropriate  gradation, -with  a  short,  easy,  and  proper 
cefniitiou  affixed  to  each  word.  9d.  J  1 

‘EXPLANATORY  ENGLISH  SPELLING- 

BOOK,  containing*  improved  Lessons  in  Spellim-  with 
several  easy  Reading; Lessons,  which  are  calculated  to  e- 
peditetheeimeutary  principles  of  the  English  Language 
By  W  .  PurjfocK.  Is.  6d.  ® 

The  SCRIPTURE  SPELLING-BOOK,  fbe- 

ing  an  introduction  to  the  Christian  Child's  Reader)  con¬ 
taining  Iables  of  Words  selected  from  the  Old  and  New 
testament,  to  winch  are  annexed  their  meaning  and  pro¬ 
nunciation;  together  with  a  variety  of  east*  and  familiar 
Reading  lessons,  taken  from  the  Holy  Scriptures,  is.  6d-. 

DUNCAN's  ENGLISH  EXPOSITOR  * 
or  a  new  Explanatory  Spelling-Book,  containing  an 
alphabetical  arrangement  of  the  most  useful,  proper  and 
yprcwed  words  in  the  English  Language,  divided  into 
Sy babies,  properly  accented  and  explained.  Ls.  6d. 

N.  B.  This  book  is  recommended  us  a  substitute  for  the 
several  School  Dictionaries  now  in  use,  as  it  contains 
ail  the  useful  Words  necessary  to  be  learnt  at.  School 
progressively  arranged,  with  a  view  to  establish  a  proper 
pronunciation  and  meaning  by  the  Pupil. 

EXERCISES  in  FALSE  SPELLING,  on- 

taiumji  I a. great  variety  of  instructive  Lessons  to  be  cor- 
reeled  by  the  Pupil.  ls-Gd. 

CLASS  BOOKS. 

FIRST  READER,  containing  litfle  expla- 
nafory  Lessons,  calculated  for  Children  tit  an  earivaW  - 
being  an  useful  Assistant  to  Parents  and  Teachers.  (4  * 


THE  JUVENILE  READER,  being  a 

Sequel  to  the  First  Reader;  calculated  for  Children  from 
four  to  seven  years  old.  6th  edition.  Is.  oc. 

N  B.  For  the  improvement  of  Young;  People  in  Reading, 
'  this  is  the  cheapest  and  best  book  now  in  use  ;  it  con¬ 
tains  a  a;  re  at  number  of  very  easy  Reading  Lessons, 
and,  for  the  convenience  of  the  Teacher,  each  Lesson 
is  divided  into  Verses,  so  that  the  I  up»ls  being  foimed 
into  Classes,  much  trouble  is,  saved  10  the  Instrlietoi. 


An  INTRODUCTION  to  .the  UNIVER¬ 
SAL  V.YPLAN  \TORY  READER,  for  Children  from 
six  to  ten  years  old.  os.  * 

The  UNIVERSAL  EXPLANATORY 

ENGLISH  READER,  calculated  to  assist  both  Teacher 
ami  Pupil:  consisting  of  Selections  in  Prose  and  A  erse, 

on  interesting  and  improving  subjects.  4th  edition.  5*. 

AT  B  These  four  Readers  are  so  arranged  as  to  lead  or 
'  ’  the  Pupil,  by  easy  and  regular  gradations,  to  a  com¬ 
plete  acquirement  of  the  art  of  Reading  with  grace 
■ird  uronriety ;  everv  care  being  taken  to  adapt  the  m 
Sifv  c^aAv,  ami  the  „,.«•»>  which  .he,  are 
edited,  being  found,  from  experience,  t()  Ji  l',’(i  l  4 
culiar  facility  of  instruction,  with  ease  and  pleasant 
ness  to  the  Instructor. 

The  CHILDREN'S  PRECEPTOR:  or,  A 

Complete  Introduction  to  Heading?  ;  arranged  ma 
number  of  easy  and  progressive  Lessons  m  prose  and 

vevse*  ~s*  GRAMMARS. 

CATECHISM  of  the  PRINCIPLES  of 

ENGLISH  GRAMMAR;  to  which  are  added,  for  the 
1  \ ere  Be  of  the  Learner,  some  easy  Imsing  Lessons,  as 
:ui  Excmplibcation  of  the  Rules  of  Parsing.  9d. 

(i  RAM  MAR  of  the  ENGLISH.  LAN¬ 
GUAGE,  with  numerous  Exercises*?  and  Ruestions  or 
Examination,  18m«.  By  the  Rev.  W.  Allen  M.  A.  A 
‘  In  this  little  book,  much  original  matter  will  be  .mind; 

amusement  is  blended  with  instruction  ,  most  ot  the 
nmn  itical  treatises  already  published,  have  'on 
consulted; 'and,  it  is  hoped,  that  nothing  has  been 
omitted,  which  could  simplify  or  explain. 

The  ELEMENTS  of  ENGLISH  GRAMMAR; 

mlh  numerous  Exercises;  Questions  for  Examination  ;  and 


Notes  for  the  Use  of  the  advanced  Student.  12mo.  By  the 
Rev,  W.  Allen,  M.  A.  5s. 

u  We  think  that  the  author  has  attained  his  end  in  laying 
before  the  public  an  English  Grammar,  which  may 
challenge  comparison  with  an.v  that  has  yet  appear¬ 
ed.”— -Ck/sstcrt/  Journal,  No.  XI V.  p.  310.  See  also 
Neptune  Literary  Review.  Jan.  3,  1813. — New  Review . 

CATECHISM  of  LATIN  GRAMMAR,  con¬ 
sisting  of  ihe  Eton  Accidence,  with  easy  Questions,  and 
familiar  Exercises.  For  the  Use  of  junior  Classes  in 
Schools.  9d. 

ELEME  NTS  of  PUNCTUATION, with  Notes 

Critical  and  Explanatory  :  comprising  Exercises  for  the 
Rse  of  Senior  Pupils.  Is.  6d. 

KEY  to  the  ELEMENTS  of  PUNCTUA¬ 
TION.  2s, 

WRITING. 

.  An  Easy  GRAMMAR  of  WRITING  ;  or. 

Penmanship  Analysed;  in  two  parts; — part  the  1st  con¬ 
taining  R  ules  for  the  Formation  of  Letters,  Position  of 
Words,  &c.  Part  the  2d  consisting  of  Forms  ol  Letters, 
Memorandums,  Notes,  Bills,  Receipts,  &c.  with  Observa¬ 
tions  and  proper  Examples.  By  T.  Perry.  Is.  3d. 

PERRY’S  First  Set  of  Explanatory  COPIES, 

adapted  to  the  Rules  given  in  his  Grammar  ot  Writing,  Ga. 

_ _ SECOND  SET  of  Ditto.  6<1. 

_ _ THIRD  SET  of  Ditto.  6d. 

_ COPY  BOOKS,  Nos.  1,  2,  and  3; 

ruled  to  correspond  w  ith  the  First,  Second,  and  Third  Set 
of  Copies,  foolscap  size.  (id. 

Ditto  (post  size).  Is. 

With  a  little  attention  to  the  rules  mentioned  in  this  work, 
a  complete  freedom  and  command  of  hand  will  be  easily 
attained,  but  without  such  assistance,  they  will  scarcely 
ever  be  accpured.  The  engraved  slip  copies,  and  the  i  tilt  d 
books  made  to  correspond  thereto,  are  ol  the  greatest  im¬ 
portance,  for  with  them,  it  is  morally  impossible  to  make 
any  letter  out  of  its  due  proportion  ;  the  copy  books  being 
ruled  in  such  a  manner,  that  every  stroke  is  made  with 
the  greatest  ease,  and  withthegreatest  degree  of  exactness 


jRiTiivfvncs. 

ARITHMETICAL  TABLES,  of  Money, 

Weights  and  Measures,  with  Questions  for  Examination, 
Notes,  &c.  Is.  6d.  .  . 

CATECHISM  of  ARITHMETIC,  containing 

a  concise  explanation  of  its  most  useful  llules,  with  a  va¬ 
riety  of  Exercises  and  Explanatory  Notes  on  each  Kule  ; 
feeing  an  easy  introduction  ibr  young  people  in  Schools 
and  private  Teaching;,  9d. 

A  NEW  CIPHERING  BOOK,  No.  1,  m- 

tedded  as  an  introduction  to  No.  2.  Is. 

A  NEW  CIPHERING  BOOK,  No.  2,  con¬ 
taining  the  Five  Principal  Rules  of  Arithmetic,  both  Sin yve 
and  Compound;  to  which  are  annexed,  for  the  Improve¬ 
ment  of  the  Pupil,  numerous  Exercises  upon  each  Rule. 
By  a  Teacher  of  the  Mathematics,  ~Ro.  3s. 

CIPHERING  BOOK,  No.  3,  intended  as  a 

Sequel  to  the  preceding,  and  calculated  to  qualify  the  Stu¬ 
dent  for  the  move  advanced  Rules  of  Arithmetic.  3s. 

KEYS  to  the  CIPHERING  BOOKS,  1,2,3.  3s. 

N  B  These  several  Ciphering,  for  general  use  in  Schools 
and  for  Private  Tuition,  are  the  best  series  of  Books  on 
Arithmetic  now  in  use,  as  being  the  cheapest,  the  most 
easv.  and  yet  the  most  comprehensive.  The  object  or 
the" Ciphfn  gs.  No.  1,  2,  and  3,  is  a  more  speedv  im¬ 
provement  of  the  Pupils,  in  the  practical  use  or  r  i- 
<rures,  and  at  the  same  time  to  take  oft  that  heavy  bur¬ 
then  from  the  Teabhers  of  writing  out  rules  and  questions. 

The  YOUNG  GENTLEMEN’S  COMMER¬ 
CIAL  ARITHMETIC,  written  for  the  Use  of  Schools  and’ 
private  Tuition,  being  particularly  adapted  to  the  various 
purposes  of  Trade.  Independent  of  the  Rules  of  Arith¬ 
metic,  this  Work  contains  a  great  variety  ol  Orders  from 
Correspondents  to  their  several  Iradesmen,  intended  as 
Exercises  to  be  turned  into  Bills'  and  Invoices,  Sic.  be  mg 
those  rules  which  are  most  essentially  connected  with,  and 
applicable  to  business.  By  .TosK.ru  Ayres,  leachcr  ot 
the  Mathematics  in  Shcrbovue  Free  Grammar  School.  3s. 

The  Y  O  U  N  G  T,  A  I)  I  E  S’  P  R  A  C  T I  CAL 

ARITHMETIC,  Cr  the  Lse  of  Schools  and  private  Tui¬ 
tion,  containing  such  Rules  only  as  are  essential  tor  a  le- 
male  education.  2s.  6d. 


GEOGRAPHY  and  ASTRONOMY. 

CATECHISM  .of  GEOGRAPHY,  being  an 

easy  Introduction  to  the  Knowledge  of  the  World,  and 
its  Inhabitants,  for  the  Use  of  t  hildren  ;  the  whole  of 
which  should  be  committed  to  Memory  at  an  early  ago.  9d. 

An  EPITOME  of  MODERN  GEOGRAPHY, 

containing  a  Description  of  all  the  known  Places  in  t he. 
World,  as  divided  into  Countries,  Kingdoms,  States,  and 
Provinces:  their  situations,  boundaries,  end  extent,  {as 
determined  at  the  Peace  of  Paris ,  1814,)  thetir  chief  towns, 
air,  soil,  &c.  and  the  manners  and  customs  of  the  Inhabi¬ 
tant^  With  a  description  of  their  several  forms  of  Govern¬ 
ment.  and  Religion,  &e.  4s. 

Stn  EPITOME  of  ANCIENT  GEOGRAPHY. 

with  Historical  Notices,  and  Questions  for  Examination* 
for  tiie  Use  of  Schools,  wi-th  Maps,  By  the  Rev.  W  .  A  ll  ex, 
M.  A.  Head  Master  of  the  Grammar  School,  Bolton,  Lan¬ 
cashire.  3s.  Gd. 

A  CATECHISM  of  ASTRONOMY,  eiviiur 

a  Description  of  the  Nature,  Properties,  and  Uses  of  the 
Heavenly  Bodies.  9d. 

An  EPITOME  of  ASTRONOMY,  with  illus- 

trative  Designs.  By  G.  Roberts.  3s.  6d. 

RELIGION  AND  MORALITY, i 

CATECHISM  of  the  FIRST  PRINCIPLES  of 
the  CHRISTIAN  RELIGION,  for  the  Use  and  Instruction 
of  Children' from  five  years  years  old  to  ten.  9d. 

EPITOME  of  the  CHRISTIAN  RELIGION, 

for  the  Use  of  Schools.  By  the  Rev.  W.  Allen,  M,  A.  3s. 
N.B.  This  Book  is  particularly  recommended  for  the  per¬ 
spicuous  and  clear  elucidation  of  the  fundamental  prin¬ 
ciples  of  Religion,  as  set  forth  in  tire  Sacred  Writings, 
and  for  the  concise  detail  of  the  principal  events  record¬ 
ed  in  tire  Sacred  Histories. 

The  CHRISTIAN  CHILD’S  READER,  con¬ 
taining  a  selection  of  e.a-w  pieces  from  the  Holy  Scriptures, 
and  from  the  writings  of  the  most  eminent  Moralists  and 
Divines  ;  for  the  use  of  Junior  Class.es  in' Schools.  2s. 

The  MORAL  POETICAL  MISCELLANY; 

containing  choice  Selections  from  our  most  approved 
Poets,  arranged  under  distinct  heads.  3s. 


CATECHISM  of  BIBLE  and  GOSPEL  HIS¬ 
TORY,  adapted  to  the  Capacity  of  Young  Minds.,  in 
Questions  and  Answers.  9d. 

A  COMPENDIOUS  HISTORY  of  the  BI¬ 
BLE,  containing  the  principal  Events  recorded  in  that 
Sacred  Book,  for  the  Use  of  Young  People,  2d  edit.  Js. 

CROSSMAN’s  INTRODUCTION  to  a  Know¬ 

ledge  of  the  CHRISTIAN  RELIGION.  Is.  ad. 

STURM’s  REFLECTIONS,,  on  the  Works 
of  GOD,  for  every  Day  in  the  Year,  2  vols.  8vo.  12 
plates.  17s.  - 

Ditto,  fine  paper.  2 Is.  \ 

SERIOUS  REFLECTIONS  on  the  SEVEN 

DAYS  of  the  WEEK.  9d. 

MORNING  and  EVENING  PRAYERS,  for 

the  use  of  Schools  and  Private  Families.  R-  Exton.  6d. 

The  COLLECTS  for  SUNDAYS  and  Holy 

Davs  throughout  the  Year, accompanied  with  Explanatory 
Notes,  for  the  Use  of  Young  People  ;  to  which  are  added 
several  Forms  of  Prayers  for  t  ami  lies  and  private  1  ar¬ 
sons.  Price  9d. 

COLLECTS  small,  without  explanatory  Notes. 

’’The'cHURCH  CATECHISM.  3d. 

ASSEMBLY'S  CATECHISM,  with  Scripture 

Proofs,  in  Woids  at  length,  revised  and  corrected.  6d. 

WATTS’s  SONGS  for  the  Use  of  Young 

Children.  4d. 

The  VILLAGE  CURATE  ;  a  moral  and  in¬ 
teresting  Tale,  recommended  for  the  imitation  of  Youth, 
by  Mr.  Bacon,  to  which  are  added  Explanatory  Notes.  Is. 

The  LEISURE  HOUR  Improved.  3s, 

HISTORY . 

CATECHISM  of  the  HISTORY  of  ENG- 

1,  AND,  from  its  earliest  Period  to  the  present  time; 
written  in  easy  language,  for  the  Use  of  *  »ung  People.  9a 


An  EPITOME  of  the  HISTORY  of  ENG- 

LAND,  from  the  Invasion,  of  Julius  Caesar,  to  the  Con¬ 
gress  of  Vienna,  1814.  By  E.  Aixr.v.  2  vols.  6s. 

GOLDSMITH'S  HISTORY  of  ENGLAND, 

Improved,  with  a  Dictionary,  Biographical,  Historical, 
&c.  explaining  every  ditiiculty,  fixing  the  proper  sound 
and  meaning  of  the  words,  and  rendering  every  part  easy 
to  be  understood  by  the  meanest  capacity,  with  a  'conti¬ 
nuation  of  the  History  from  the  Peace  of  Amiens,  up  to 
the  Peace  of  Pa^isj  1814.  5s. 

CATECHISM  of  ROMAN  HISTORY,  from 

of  the  Name,  to  its  Extinction  :  written  in 
chronological  order,  intended  as  an  Introduction  to  the  Pub- 
1  tier’s  Edition,  with  Questions  for  Examination.  9d. 

An  EPITOME  of  ROMAN  HISTORY,  from 

the  Earliest  Period  to  the  Extinction  of  the  Western  Em¬ 
pire.  To  wh,ich  is  subjoined  a  Summary  Account  of  the 
Progress  of  Christianity  under  the  Roman  Emperors.  By 
W.  Whitworth.  3s. 

GOLDSMITH’S  ROMAN  HISTORY, 

abridged  by  himself  for  the  use  of  Schools,  with  a  short 
Dictionary  prefixed  to  each  chapter,  explaining  every 
difficulty,  fixing  the  proper  sound  and  meaning  of  the 
words,  and  thus  rendering  the  whole  easy  to  be  under¬ 
stood  by  the  meanest  capacity  ;  also  Questions  ioi  Exa- 
mi  nation  at  the  end  of  each  Section.  4s.  bd. 

CATECHISM  OF  GRECIAN  HISTORY, 

recommended  to  the  attention  ol  every  A  outig  1  fprson, 
as  introductory  to  a  knowledge  ol  that  celebrated  country, 


in  its  ancient  state. 

Dr.  GOLDSMITH’S  HISTORY  of  GREECE, 

abridged  for  the  Use  of  Schools,  with  a  short  Dictionary 
prefixed  to  each  Chapter,  and  Questions  for  Examination 
at  the  end  of  each  Section.  4s.  6d.  . 

CATECHISM  of  MODERN  HISTORY, 

o-iving  a  Description  of  the  most  remarkable  Events  from 
the  Birth  of  our  Saviour  to  the  present  time. 

CATECHISM  of  ANCIENT  HISTORY, 

containing  an  Easy  and  Familiar  Description  ot  the  most 
remarkable  Events  from  the  Creation  of  the  World  to 
the  Birth  of  Christ,  for  tin-  Use  of  Young  People;  being 
an  useful  introduction  to  General  History.  (Jd. 


o  CATECHISM  of  UN  I  VERS  AL  HISTORY 

Cji  tabling  a  summary  Account  of  the  various  States 
which  have  existed  from  the  earliest  Ages  to  the  present 
Time.  9d. 

HISTORY  MADE  EASY;  or,  a  Genealogical 

Chart  of  the  Kings  and  Queens  of  England  since  the  Con¬ 
quest.  2d  edit.  2s.  or  on  canvas  in  paper  case,  3s. 

NATURAL  HISTORY  of  ANIMALS,  being 

an  interesting  and  pleasing  Description  of  Beasts,  Birds, 
and  E  is  lies.  Illustrated  by  a  great  number  ol  excellent 
Engravings.  By  the  Rev.  C.  Hammond,  M.  Av  4s.  bd. 


-  ‘N 

The  FIRST  CATECHISM  for  Children,  con¬ 
taining  such  things  as  are  requisite  to  be  known  at  an 
early  age*  being  an  Introduction  to  (lcneral  Know  ledge. - 

CATECHISM  of  CHRONOLOGY,  being-  an 

easy  Introduction  to  the  Study  of  History.  Calculated 
of  the  Use  of  Children.  9d. 

CATECHISM  of  MYTHOLOGY;  or, a  Short 

Account  of  the  Heathen  .Gods  and  Heroes  t  necessary  for 
the  understanding  of  the  Ancient  Poets,  and  the  Classics; 
fnr  the  Use  of  Young  People.  9d. 

CATECHISM  of  GENERAL  KNOWLEDGE 

or,  a  Short  and  Easy  Introduction  to  the  Arts  and 

CATECHISM  of  NAVIGATION;  m  which 

the  Elementary  Principles  of  that  Science  are  made  familiar, 
hnd  technical  terms  explained.  9d.  . 

CATECHISM  of  CliEMISTRA  ;  intended  to 

assist  the  Learner  in  attaining  a  Knowledge  of  the  Secrets 
of  Nature  ;  by  unfolding  to  his  view  the  various  Substances 
discovered  by  Professors,  and  the  Processes  they  undergo 
to  render  them  beneficial  to  mankind.  9d. 

CATECHISM  of  AGRICULTURE.  9d. 
CAT  ECU  ISM  of  H  F.R  A  LDRY.  9d 
CATECHISM  of  BRITISH  BIOGRAPHY, 

containing  a  Sketch  of  the  Lives  of  several  illustrious 
Characters,  who  are  most  conspicuous  in  the  History  ot 
our  Country.  9d.  ,  , 

CATECHISM  of  DRAWING;  calculated  to 

assist  the  youthful  learner  in  the  acquirement  of  that  ele¬ 
gant  Art,  by  laying  down,  in  the  most  simple  manner,  tw 
fundamental  principles.  9d. 


4 

) 


To  PARENTS  and  TEACHERS. 

The  foHow'uiff  Tittle  works  are  recommended  to 
tise^ attention  of  every  Parent  and  Teacher,  as  the 
most  useful  series  of  books  that  can  be  put  into 
Z  hands  of  Jonog  people,  each  book  contemn* 
the  principles  of  the  art  or  science  on  wh.ch  it 
f  -e-ts  •  and  written  in  so  clear,  simple,  and  earn  a 
Stv'ie  ’that  it  will  he  easily  understood  by  .the 

r,ct  rntiacity  It  is  presumed  that  the  only 

meanest  capacity.  t 

..  toihod  of  acquiring  a  knowledge  of  the  arts  ami 
sciences  is,  first  to  learn  the  principles  ftom  short 
introductions,  and  then  to  increase  that  krmwfcdge 
,hv  more  eicact  and  minute  enquiries  into  al^p 
"  r\z  of  more  copious  works.  ^ 


-i  vnblishcd,  price  Nine-pence  each, 

•blowing  USEFUL  WORKS,  written  cs- 
press!  y  for  Young  I  eople. 
by  a  fiuesb  to  youth. 

1.  The  First  Rxflanatory  Spelling  Book,  - 

o’  77 iCTirtf  Cdiechismjor  irhilti)  cit 

%  The  CatecHm  of  Arithmetic  . 

The  Catechism  jf  JBnyhsh  Grammar  | 

o  '  The  Catechism  oj  Religion  t 

b.  The.  Catechism-  of  Chronology 
7  'the  'CaleeUsm  of  Oeoyraphy 


ccce 


L-k  The  Cambism  of  the  Bible 

i  r  The  Catechism  of  Mythology 

10.  The  dtcelmm  of  General  Nneneleehj 


lye 


M  B  Uir,  iwommco.Vd  thin  the  above  Becks  it  ccisi 
be  learnt  in  iW  older  they  are  pruned. 


